MONTHLY WEATHER REVIEW. 


Editor: Prof. ABBE. 


Vout. XXXII. 


MARCH, 1904. 


No. 3 


INTRODUCTION. 


The Monruty Wearner Review for March, 1904, is based on 
data from about 3300 stations, classified as follows: 

Weather Bureau stations, regular, telegraph, and mail, 167; 
West Indian Service, cable and mail, 4; River and Flood Ser- 
vice, regular 43, special river and rainfall, 190, special rainfall 
only, 56; voluntary observers, domestic and foreign, 2565; 
total Weather Bureau Service, 3025; Canadian Meteorological 
Service, by telegraph and mail, 20, by mail only, 13; Mete- 
orological Service of the Azores, by cable, 2; Meteorological 
Office, London, by cable, 8; Mexican Telegraph Company, by 
cable, 3; Army Post Hospital reports, 18; United States Life- 
Saving Service, 9; Southern Pacific Company, 96; Hawaiian 
Meteorological Service, 75; Jamaica Weather Service, 130; 
Costa Rican Meteorological Service, 25; The New Panama 
Canal Company, 5; Central Meteorological Observatory of 
Mexico, 20 station summaries, also printed daily bulletins and 
charts, based on simultaneous observations at about 40 sta- 
tions; Mexican Federal Telegraph Service, printed daily 
charts, based on about 30 stations. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. R. C. Lydecker, Territorial 
Meteorologist, Honolulu, Hawaii; Sefior Manuel E. Pastrana, 
Director of the Central Meteorological and Magnetic Observa- 
tory of Mexico; Camilo A. Gonzales, Director-General of 
Mexican Telegraphs; Capt. S. I. Kimball, Superintendent of 
the United States Life-Saving Service; Lieut. Commander 
H. M. Hodges, Hydrographer, United States Navy; H. Pit- 
tier, Director of the Physico-Geographic Institute, San José, 


Costa Rica; Commandant Francisco 8S. Chaves, Director of the 
Meteorological Service of the Azores, Ponta Delgada, St. 
Michaels, Azores; W. N. Shaw, Esq., Secretary, Meteorologi- 
cal Office, London; Rev. José Algué, 8S. J., Director, Philip- 
pine Weather Service; and H. H. Cousins, Chemist, in charge 
of the Jamaica Weather Office; Sefior Enrique A. Del Monte, 
Director of the Meteorological Service of the Republic of 
Cuba, 

Attention is called to the fact that the clocks and self-regis- 
ters at regular Weather Bureau stations are all set to seventy- 
fifth meridian or eastern standard time, which is exactly five 
hours behind Greenwich time; as far as practicable, only this 
standard of time is used in the text of the Review, since all 
Weather Bureau oliservations are required to be taken and 
recorded by it. The standards used by the public in the 
United States and Canada and by the voluntary observers are 
believed to conform generally to the modern international 
system of standard meridians, one hour apart, beginning with 
Greenwich. The Hawaiian standard meridian is 157° 30’, or 
10° 30" west of Greenwich. The Costa Rican standard merid- 
ian is thatof San José, 5" 36" west of Greenwich. Records of 
miscellaneous phenomena that are reported occasionally in 
other standards of time by voluntary observers or newspaper 
correspondents are sometimes corrected to agree with the 
eastern standard; otherwise, the local standard is mentioned. 

Barometric pressures, whether “station pressures” or “ sea- 
level pressures,” are now reduced to standard gravity, so 
that they express pressure in a standard system of absolute 
measures. 


FORECASTS AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


Stormy weather prevailed over the eastern part of the At- 
lantic Ocean during the first decade of the month. From the 
Ist to the 6th the barometer continued low over the Bay of 
Biscay, Spain, and Portugal, and during the 7th and 8th a dis- 
turbance evidently moved from that region toward the Irish 
coast, where the barometer fell to 29.48 inches at Valentia. 
By the 9th this disturbance had apparently united with a ba- 
rometic depression of great energy that appeared in the vi- 
cinity of the Azores, where, at Horta, the barometer fell 
rapidly to a minimum of 29.10 inches, with a maximum wind 
velocity of 60 miles an hour from the south. During the 13th 
and 14th a disturbance that was probably identical with a 
storm that passed eastward over Newfoundland during the 
llth, crossed the north part of Scotland, and a disturbance 
that moved eastward over the Canadian Maritime Provinces 
on the 16th apparently passed north of the British Isles dur- 
ing the 19th. On the 22d a disturbance passed southeastward 
over the British Isles. From the 23d to 25th the barometer 
continued high over the British Isles, and fell from the 26th 
to 30th to a reported minimum of 29.00 at Stornoway. Scot- 
— with gales on the British coasts during the 29th and 

th. 

In the United States there was a succession of disturbances 
that moved from the north Pacific coast southeastward over 
the Rocky Mountain districts to the Mississippi Valley, and 
thence northeastward over the Canadian Maritime Provinces. 
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The severest storm of the month appeared on the north 
Pacific coast during the night of the 9th, and on the morning 
of the 10th barometric pressure was below 29.00 inches on 
the Washington and Oregon coasts. The gales that attended 
this storm were severe from British Columbia to San Diego, 
Cal., and heavy rain fell in the coast districts and heavy snow 
in the mountain regions of the North Pacific States. After 
leaving the coast this storm rapidly lost intensity. 

The Humboldt Standard, Eureka, Cal., of March 10, 1904, 
remarks as follows regarding the work of tlhte Weather Bureau 
in connection with this storm: 

One of the most violent storms that ever occurred on the coast of 
northern California was heralded yesterday morning by the display of 
southeast storm warnings at the local Weather Bureau station. The 
warnings were ordered up by district forecaster McAdie twelve hours 
before the storm struck this city. All of the shipping in the bay having 
ample notice from the Weather Bureau there was no damage to vessels, 
all shipping being securely tied up, with no vessels at anchor. 

Another severe storm appeared on the north Pacific coast 
on the 19th. 

Chart II shows the remarkably uniform progression across 
the United States of the barometric depressions of the month, 
and the following are notable features reported in connection 
with the more important disturbances that traversed the 
country: 

A disturbance that appeared on the north Pacific coast on 
the 1st moved rapidly south of east over the Plateau and 
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Movements of centers of areas of high and low preasure. 
be : 
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15 4h 66 4, 050 5.0 S10) 
48) 20pm...) 46) 60) 3,400 3.5 971 | 40.5 
19, p.m 45 | 1225 2Z,a.m 47 65 3,375 8.5 40.2 
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*February. April. 
For graphic presentation of the movements of these highs 
and lows see Charts I and II.—(C. C. Cooper. 


Rocky Mountain districts by the morning of the 2d, attended 
by high winds and followed by a cold wave over the middle 
and northern Rocky Mountain and Plateau districts. The 
storms that appeared on the north Pacific coast on the 10— 
11th and 19th were sufficiently severe to prostrate forest trees. 
After the 20th the Pacific coast was comparatively free from 
high winds. 

In connection with a storm from the Pacific that crossed 
the middle Mississippi Valley during the 17th, exceptionally 
heavy rain occurred in the lower Mississippi Valley, a depth 
of 2.58 inches being noted at New Orleans where streets were 
flooded. On the 21st, when a storm from the Pacific crossed 
the lower Missouri Valley, severe local storms occurred in 
Missouri. During the evening and night of the 24th a dis- 
turbance from the Pacific moved from the lower Missouri Val- 
ley to Lake Superior, attended by severe local storms in Mis- 
souri, Dllinois, Indiana, Wisconsin, and Michigan, that de- 
stroyed a number of buildings and caused some loss of life. 
It appears from a report of the Weather Bureau observer at 
Grand Rapids, Mich., that a well-defined tornado crossed the 
southeastern part of that city in the evening, traveling in a 
northeast direction. At the Weather Bureau office the wind 
attained a velocity of 52 miles an hour, for a five-minute period, 
with an extreme velocity of 60 miles an hour, at 10:05 p. m., 
and the tornado was attended by the usual electrical display, 
and by large hailstones. The storm track varied in width 
from 25 to 200 feet and was about 2 miles in length. The tor- 
nado cloud touched the ground at intervals, and there were 
many chimneys blown down, windows blown out, barns and 
outhouses demolished, and residences destroyed or twisted off 
their foundations. The property loss at Grand Rapids aggre- 
gating about $15,000, and four persons were injured. 

The principle cold waves of the month swept from the British 
Northwest Territories over the southern and eastern districts 
from the Ist to the 4th, and from the northwest and middle- 
western districts eastward and southward from the 23d to the 
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26th. In the Rocky Mountain districts the cold waves were 
more frequent and general than during the winter months. 
An estimate of the value of the Weather Bureau frost warn- 
ings finds expression in the following article that appeared in 
the San Francisco Chronicle of March 20, 1904: 

The farmer shares equally with the merchant the advantages of 
Weather Bureau warnings, and every year this service increases in effi- 
ciency and value. Many millions of dollars have already been saved by 
the fruit growers of California by timely warnings sent out, enabling 
citrus growers to protect their crops against frost, and the raisin, prune, 
and apricot growers to stack their trays of drying fruit before overtaken 
by rain. 

The Daily States, New Orleans, La., March 4, 1904, remarked 
as follows: 

The warnings of the United States Weather Bureau were as usual 
timely and accurate, and they enabled the protection of the berry crops 
and truck gardens and have thus saved thousands of dollars to the farm- 
ing interests. 

The Advertiser, Montgomery, Ala., March 5, 1904, referred 
to the warnings as follows: 

.The Weather Bureau’s warning saved many thousand young cabbages 
and tomatoes which were exposed in cold frames, almost ready to trans- 
plant, and which would have been killed had warnings not been received. 
This item of benefit from the Bureau’s warnings means upward of 
of $50,000 or more to the truckers of this section. Had these young 
plants been killed, an entire new erop of early sets would have had to be 
started, which would make the vegetables too late to demand lucrative 
prices in the northern markets. The warning, verified to the degree, 
was far enough in advance to be of great benefit. 

During the early part of the month mild weather and heavy 
rain, in connection with heavy ice gorges, threatened property 
along rivers of the Eastern States, notably in eastern Pennsyl- 
vania, New Jersey, and parts of New York and New England. 
As the month advanced the gorges broke and passed down 
with almost a minimum amount of the damage anticipated. 
Serious floods occurred in the Sacramento River during the 
first decade of the month, and during the third decade heavy 
rain caused freshets in Illinois, Indiana, Michigan, Wisconsin, 
and, to some extent, in adjoining States. All of the floods of 
the month were carefully watched and advices and warnings 
concerning them were promptly issued for the benefit of all 
concerned. Full descriptions of the floods will be found under 
the heading “ Rivers and floods.” 


NEW ENGLAND FORECAST DISTRICT, 


The storms of the month were not so severe as those that 
usually occur in March. The greatest inconvenience to ship- 
ping resulted from the high winds of the Ist. The local 
papers commented upon this storm as follows: 

From the Boston Herald: 

Thanks to the forecaster, the mariners down on the water front got 
their warnings as early as 3 p. m. yesterday afternoon, and no craft 
stirred abroad. In consequence no disasters were reported this morning. 

From the Boston Globe: 

The storm was anticipated by the Weather Bureau officials, who caused 
warnings to be hoisted along the coast as early as 2 p. m. yesterday. 
So far as known at this office no disasters resulted to shipping in this 
vicinity. 

J. W. Smith, District Forecaster. 


WEST GULF FORECAST DISTRICT. 


Frost or freezing temperature occurred in some parts of the 
district on several dates, and timely warnings were issued in 
connection therewith. No general storms occurred on the 
west Gulf coast.—/. M. Cline, District Forecaster. 

NORTH CENTRAL FORECAST DISTRICT. 


Two marked cold waves occurred. The first was present in 
the British Northwest Territories at the opening of the month. 
It moved southward and eastward, and by the evening of the 3d 
it had reached the eastern limits. Warnings were issued on the 
Ist and 2d well in advance of the cold wave. The temperature 
continued low in the Northwest, and on the morning of the 
23d it showed evidence of extending eastward and southward. 
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Warnings were therefore issued on the 23d and 24th well in 
advance, and by the morning of the 26th the cold had extended 
over the entire district. 

Several warnings were sent to open ports on Lake Michigan 
when severe storms were threatened. However, winter navi- 
gation was retarded more by ice than by windstorms. No 
losses to shipping have been reported.—//. J. Cor, Professor 
and District Forecaster. 

ROCKY MOUNTAIN FORECAST DISTRICT. 


Early on the 2d warnings of a cold wave were given general 
distribution in Utah, Wyoming, and eastern Colorado, with 
the information that high westerly winds were indicated for 
Utah and westerly shifting to high northerly winds for Wyom- 
ing and eastern Colorado. This storm proved to be the most 
severe of the winter, on account of the high winds that ac- 
companied it, together with an unusually great and rapid fall 
in temperature. Warnings were also given distribution in 
Wyoming and northeastern Colorado during the morning of 
the 9th. On the 23d warnings were issued for Utah, Wyom- 
ing, and eastern Colorado, and were renewed the following 
morning in southern Wyoming and eastern Colorado.—F. //. 
Brandenburg, District Forecaster. 

SOUTH PACIFIC FORECAST DISTRICT. 


The month was unusually stormy, and while the intensity 
of the rain in central California has been exceeded in other 
Marches, the frequency, or number of rainy days, broke all 
records. In northern California the rainfall was so heavy as 
to cause serious floods in the Sacramento River and its tribu- 
taries. Storm warnings were displayed with unusual fre- 
quency, and warnings of rapid rises in the rivers of northern 
California were issued.—A. G. MeAdie, Professor and District 
Forecaster. 

NORTH PACIFIC FORECAST DISTRICT. 

In the North Pacific States the month was unusually cold 
and stormy, and heavy snow in the mountains of eastern Ore- 
gon resulted in disastrous avalanches. The windstorms of 
the 10-11th and 1%th were very severe, the wind on the 10th 
reaching a velocity of 84 miles an hour at North Head, Wash. 
Timely warnings were issued for the gales of the month.— 
E. A. Beals, District Forecaster. 


RIVERS AND FLOODS. 

The ice situation in the principal rivers of the United States 
during the month may be summarized as follows: 

In northern New England the ice remained firm throughout 
the month and in southern New England until about the 20th. 
At the opening of the month the Mississippi River was frozen 
from Davenport northward, and the Missouri River north of 
Sioux City. At the close of the month the Missouri River was 
frozen from Bismarck northward, and the Mississippi north of 
La Crosse, with floating ice observed at considerable distances 
below these places. There was no ice of consequence in the 
Ohio and Potomac rivers. 

The ice gorges that formed in the Susquehanna River in 
January continued until the latter part of the month, causing 
numerous floods and the loss of a large amount of property. 
The following report on these gorges was prepared by Mr. FE. 
R. Demain, official in charge, United States Weather Bureau 
office, Harrisburg, Pa.: 

The ice which broke up on the Juniata during the latter part of Feb- 
ruary gorged near Duncannon. On the morning of March 2 the ice at 
the mouth of the Juniata moved, increasing the size of the gorge at 
Duncannon and causing the flooding of some houses and industrial 
plants. The ice on the West branch broke at Lockhaven about 2 p. m., 
March 3, and moved out on a 12-foot flood. Warnings were immediately 
wired to Williamsport and Selinsgrove on the receipt of the information, 
and the postmaster at Duncannon was informed that the flood from the 
West branch would probably increase the danger from backwater at that 
point. The Paxton furnaces and other industrial plants in south Har- 
risburg and Steeiton were advised to prepare for a big flood, and this 
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was done in many instances. When the flood from the West branch 
reached Duncannon on the morning of March 4 it swept away the gorge 
at that place without destroying the Clarks Ferry bridge, which was 
thought by many to be in great danger, and the whole mass of ice and 
water moved down, breaking up the ice on the river as it advanced. 
The ice broke at Fort Hunter, 7 miles above Harrisburg, at 10:05 a. m., 
March 4, and at 10:55 a. m. the ice began to move at Harrisburg, the 
water rising steadily from 13.5 feet at 8 a. m. to 16 feet at noon. Between 
noon and 1 p. m. the river at Harrisburg rose 4 feet, to a stage of 20 feet. 
After 1 p. m. the rise was more gradual until 3:15 p. m., when 23.3 feet 
was registered on the gage at the pumping station. The water receded 
slowly from that time till 11 p. m., when the stage was 21.3 feet. The 
ice at Harrisburg broke on both sides of the island at the same time. 
This great mass of ice, moving down and increasing the congestion below, 
formed a gorge near Middletown and another a short distance below 
Highspire. The ice on the west side of the island at Harrisburg soon 
stopped, but the ice in the east channel continued to move till about 
2:30 p. m., when the channel became choked. About 4:30 p. m. the ice 
in the west channel began to move, and this channel continued open the 
rest of the day. All the lowlands from south Harrisburg to Middleton, 
a distance of about 9 miles, were submerged, the water at Middleton 
being 1.5 feet higher than in the great flood of June 2, 1889, and at High- 
spire about 0.8 of a foot higher, but by midnight the water at both of 
these towns had receded about 2 feet. 

No material changes occurred in the situation in the main river or in 
the gorged districts of the North branch from the evening of March 4 
till the morning of the Sth, the water in the pools above the gorges 
fluctuating during this time as the gorges opened and again became 
choked with floating ice. The Juniata, West branch, and the headwaters 
of the North branch began to fall on the 4th, the fall continuing until the 
morning of the 7th, when rain and milder weather occurred over the 
whole watershed. ‘This started a rise in all streams, and by the night 
of the 7th all the branches of the system were rising rapidly. On the 
evening of the 7th Catawissa reported that the ice had moved off Roaring, 
Catawissa, and Nescopeck creeks, taking away several wagon bridges. 
The ice moved at Harrisburg, above the upper bridge, at 6 a. m. on the 
Sth, but the movement continued only a few minutes. The river con- 
tinued to rise steadily during the morning; at 7 a. m. it registered 21.2 
feet and at 10 a. m. 22.3 feet on the Harrisburg gage. At Middletown 
and other points below Harrisburg, nearer the Middletown gorge, the 
rise was more rapid. At Middletown the water reached a stage of 34.5 
feet about 10 a. m., the highest ever known and said to be 5 feet higher 
than the flood of June 2, 1889. The excitement at Middletown, High- 
spire, Steelton, and Harrisburg was great; the telephone in the office 
was in use constantly during the morning, requiring the attention of an 
observer to answer the calls for information. Hundreds of people de- 
sired to know how much more water was expected, a question which it 
was impossible to answer definitely; they were informed that the only 
hope of early relief was in the breaking of the gorges at Middletown and 
Highspire. Fortunately this occurred about 10 a. m. and at once relieved 
the seriousness of the situation at Middletown and a little later at High- 
spire, Steelton, and Harrisburg. The river began to fall at Harrisburg 
about 10:15 a. m., but the ice did not begin to move till about 11:40 a. m. 
All the bridges at Harrisburg stood the shock well, except the new 
Market Street Bridge; several large stones were knocked out of the 
twentieth pier of this structure, from the Harrisburg side, by heavy 
cakes of ice, damaging it to such an extent that it was found necessary 
to close the bridge to traffie. This bridge had been in use only about 
ten days. Immediately steps were taken to protect the damaged pier, 
and a wooden ‘nosing’? was hastily constructed and placed over the 
damaged part before any further movement of heavy ice occurred. This 
doubtless saved the pier from destruction. The bridge was opened to 
traffic again early on the morning of March 12. 

While the breaking of the Middletown gorge greatly lessened the dan- 
ger on the main river, the conditions in the gorged district of the North 
branch were becoming more serious. At Wilkesbarre the river was 29 
feet at noon, and the situation in the vicinity of Bloomsburg and Cata- 
wissa continued very serious. Early in the morning of the 8th the ice 
began to move at Wilkesbarre, the movement continuing for about two 
hours; the ice then gorged solidly and remained stationary the rest of 
the day. The ice also moved at Boyds, between Catawissa and Dan- 
ville, early on the 8th. The gorge at Bainbridge, below Harrisburg, was 
reported to have started on the 8th, moving down on and dislodging the 
gorge at Turkey Hill, the accumulated ice and water rushing down and 
gorging below Safe Harbor, submerging the lew parts of that town and 
destroying many houses and one or two county bridges. The ice broke 
at Pittston, above Wilkesbarre, about midnight of the 8th and moving 
down lodged on the gorge at Nanticoke, the water rising at 30.6 feet at 
Wilkesbarre about 1:30 a. m. of the 9th, flooding more houses and caus- 
ing several coal companies to suspend operations. The ice moved about 
400 feet at Catawissa at 11.30 a. m. of the 9th, carrying away the two 
east spans of the Catawissa Bridge which lodged near the east shore. 
Several other movements of ice occurred in the North branch on the 9th, 
and as these movements indicated a general break up of the ice gorges 
warnings were sent to Selinsgrove and other points below Sunbury to 
the effect that in case a general break occurred a disastrous flood might 
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be expected. The wires to Catawissa and Bloomsburg went down during 
the afternoon. The ice started at Danville about 3:30 p. m. of the 9th, 
carrying away the bridge at that point. About 5 p. m. the ice began to 
move at Wolverton, a few miles above Sunbury, and at 8 p. m. the ob- 
server at Sunbury reported the ice running between Sunbury and Cata- 
wissa and passing out of the North branch on a high flood. Later re- 
ports, however, showed that only that portion of the great gorge between 
Sunbury and Boyds passed out, and that the gorge above was still hold- 
ing. The ice flood carried away three spans of the wooden wagon bridge 
at Sunbury, between Packers Island and Northumberland soon after 8 
p. m., but did no damage to the steel bridges of the Pennsylvania and 
Philadelphia and Reading Railroad companies. These bridges were 
weighted with heavy trains of cars loaded with pig iron. 

The spans of the wrecked bridges above were swept down on the ice 
flood and crashing against the Pennsylvania Railroad bridge were mashed 
to pieces, the broken timbers passing under the structure. Several 
large pieces of the spans of the wrecked Danville and Northumberland 
bridges passed Harrisburg between 7 and 8 a. m. of the 10th. The ex- 
citement was great at Harrisburg when it became known that the ice 
flood was coming out of the North branch on the evening of the 9th. It 
required the entire time of one observer to answer inquiries on the tele- 
phone. It was announced that the Weather Bureau office would remain 
open all night, if necessary, or in any case until it was known that there 
would be no danger at points below Sunbury. As the 10 p. m. and mid- 
night reports from Selinsgrove and Sunbury showed that only a section 
of the great gorge had moved and that no danger threatened, the office 
was closed at 2a. m. on the 10th. A section of the gorge between Boyds 
and Rupert moved out at 2 p. m. on the 10th, causing the river at Cata- 
wissa to fall 14 feet and improving the situation at Bloomsburg, where 
the water fell at the rate of about six inches an hour during the after- 
noon. A section of the gorge from Rupert to a distance of about three 
hundred yards above Bloomsburg Bridge moved out about noon on 
March 11 without destroying the Bloomsburg Bridge, which settled back 
on its piers. The river at Bloomsburg registered 24 feet when the ice 
began to move, and fell to 12 feet shortly after the movement occurred; 
the ice was reported to be 6 feet thick when it started. No further 
movement of ice was reported until March 21, when the gorge above 
Wilkesbarre began to disintegrate and move past Wilkesbarre. A por- 
tion of the gorges in the Susquehanna and Chenango rivers, near Bing- 
hamton, moved out during the afternoon of the 24th. Theice at Blooms- 
burg, which was near the center of the great gorge, began to move at 7:05 
p.m. on the 24th, and the gorge broke at Creasy at 3:30 a. m. of the 25th. 
This gorge, which began about three hundred yards above the Blooms- 
burg Bridge, moved out quietly, without damage, the piers of the Blooms- 
burg Bridge cutting it nicely. The ice from these gorges began to pass 
Harrisburg about 3 p. m. of the 25th, about three-fourths of the river's 
surface being covered. 

It is impossible to estimate with any degree of accuracy the damage 
done by ice floods in the Susquehanna River during the months of Janu- 
ary, February, and March. The amount of damage sustained has been 
given by some newspapers at from $2,000,000 to $6,000,000 in the North 
branch. The loss in bridges alone probably exceeds a million dollars. 
The loss to railroads and electric lines was very great, thousands of ad- 
ditional laborers being required to clear the roadways of ice. The loss 
in property at Middletown has been estimated at from $60,000 to $75,000, 
and the loss in property from Sunbury to Wilkesbarre was very great. 

From January 24, the day the gorge formed at Bloomsburg, until it 
was known that all danger had passed, every effort was made by this 
office to impress on the people, by bulletins and through the newspapers, 
the gravity of the situation, and the fact that not a single life was lost, 
although some narrow escapes from death occurred, is evidence that the 
repeated warnings were heeded by the public. 

Floods of considerable magnitude occurred from the 25th 
to the 27th, inclusive, in the valleys of the Mohawk and Hud- 
son rivers, caused by the breaking up and gorging of the large 
amounts of ice that had accumulated during the exceptionally 
severe winter. Considerable damage was done to property 
interests along the river, bridges were injured and railroad 
traffic much delayed. Timely and accurate warnings were 
issued and were the means of saving a large amount of prop- 
erty. The press and public were most liberal in their praises 
of the River and Flood Service maintained by the Weather 
Bureau. 

In the Pittsburg district, flood stages were reached on March 
1 and 2, also on the 7th and 8th, due to heavy rains and the 
rapid melting of the snow in the territory drained by the Alle- 
gheny and Monongahela rivers. Warnings were issued well 
in advance of the expected rises, and no damage of consequence 
was reported. 

In the Mississippi and Missouri rivers, no extremely high 
water occurred. From the 15th to the close of the month 
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there was a gradual rise in both rivers, and in a few cases the 
danger line was reached, but there were no losses of import- 
ance. 

During the first week of the month, considerable damage was 
caused by floods in the Sandusky River, in northern Ohio, 
particularly in the vicinity of Fremont. Flood stages were 
also reached in the Muskingum River, in southeastern Ohio 
from the 4th to the 6th. 

There were also floods of considerable importance in the 
White and Wabash rivers of Indiana, during the latter part of 
the month. The damage was especially heavy at Indianapolis 
and vicinity, where many thousands of dollars worth of prop- 
erty was destroyed. These floods were caused by the exces- 
sive rains over the territory embraced in the above-named 
rivers and thefr tributaries. 

One of the most destructive floods of the month occurred 
in Michigan, along the Grand, Shiawassee, and Kalamazoo 
rivers and their tributaries. The heavy rains and the sudden 
rise in temperature caused the rapid melting of the accumu- 
lated snow, and the rivers were quickly filled beyond their 
capacity, with the consequent flooding of all property inter- 
ests along their courses. Very heavy losses are reported from 
Grand Rapids, Bay City, Saginaw, and in fact from all cities 
and villages in the district drained by the above-mentioned 
rivers. Bridges were washed away, railroad right of way de- 
stroyed, factories flooded, and all property in the basins of 
these rivers more or less injured. 

Another destructive flood of March occurred in the valleys 
of the Sacramento and San Joaquin rivers of California. A 
description of this flood prepared by Prof. A. G. MeAdie, 
official in charge, United States Weather Bureau office, San 
Francisco, Cal., follows: 


The month of March, like the month of February, was one of excessive 
precipitation, and the additional water, augmenting the already large 
volumes in the basins of the lower Sacramento Valley, caused heavy 
floods and considerable loss to the farming industries of the Yolo, Sacra- 
mento, and lower San Joaquin basins. 

Staten, Tyler, Bouldin, Jersey, and Sherman islands were flooded. 
Ryer Island was saved by untiring work upon the part of those in charge, 
but the water rose to within a few inches of the top of the levee, and the 
washing was so considerable that an inspection made on March 30 made 
it plain that a few hours more of strong wind would undoubtedly have 
broken the levees. Grand Island stood the strain well; but had Ryer 
Island gone under, it is an open question whether the rush of the water 
would not have endangered Grand Island, also. 

The break on Sherman Island undoubtedly contributed to the escape 
of Brannan, Twitchell, and Andrus Island. 

On February 26 the levee on the east bank of the Sacramento River, 
about 4 miles south of the city of Sacramento was broken. This break, 
which is known as the Edwards Break, originally about 100 yards in 
width, steadily increased, notwithstanding attempts to close it, and was 
fully 1500 feet wide during the latter part of February and entire month 
of March. The effect of this break was to relieve the pressure upon the 
levees at the city of Sacramento; but, on the other hand, brought about 
the flooding of thousands of acres of valuable crops. The water poured 
southward and flooded the entire country east and south to Disappoint- 
ment Slough. The Pierson district, probably because of excellent levees, 
escaped. Thus, the water of the Sacramento River, leaving its own chan- 
nel, passed into the San Joaquin by way of the Mokelumne. The flood- 
ing of Bouldin Island, about 3000 aeres of which was under a high state 
of cultivation, was thus traceable to the Edwards Break. The asparagus 
erop of California, that was almost ready for the canneries, is said by 
Prof. R. E. Smith, of the University of California, to have been damaged 
by the floods as follows: 2000 acres Bouldin Island, 400 acres Staten 
Island, 309 acres Jersey Island, or, in general, about one-half of the 
asparagus crop devoted to canning. 

Venice and Mandeville islands are not wholly reclaimed. Roberts, 
Union, and the other islands on the lower San Joaquin escaped injury 
because of the comparatively low stage of the San Joaquin and its 
tributaries. 

A vast amount of grain land contiguous to the river was overflowed, 
especially in the Colusa, Butte, American, and Yolo basins. In all, 
probably 50,000 acres of valuable grain land were flooded. One of the 
most serious breaks occurred in the Colusa basin, on the west bank of 
the Sacramento River, at Princeton. A large portion of the Yolo basin 
continued under water for many weeks. Some of the best fruit land, 
especially for early cherries, on the east bank of the Sacramento River, 
back of Courtland and south to Walnut Grove, was covered with water 


| 
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to the depth of 10 feet or more. In all, it is probably safe to estimate 
that nearly half of the total area of the islands, or about 55,000 acres, 
and also 50,000 acres of grain land, as stated above, were flooded, 


The highest and lowest water, mean stage, and monthly 
range at 202 river stations are given in Table VII. Hydro- 
graphs for typical points on seven principal rivers are shown 
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on Chart V. The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.—C. C. Cooper, Weather Bureau. 


CLIMATE AND CROP SERVICE. 


By Mr. James Berry, Chief of Climate and Crop Service Divison. 


The following summaries relating to the general weather and 
crop conditions during March are furnished by the direc- 
tors of the respective sections of the Climate and Crop Service 
of the Weather Bureau; they are based upon voluntary reports 
from meteorological observers and crop correspondents, of 
whom there are about 3000 and 14,000, respectively: 


Alabama.—Prevalent warm and generally dry weather was favorable 
for preparatory work and for germination and growth, except in northern 
counties where too much rain fell; much upland corn planted, some up 
to good stands; some cotton planted; nearly all early vegetables up to 
good stands; strawberries beginning to ripen; peaches in northern coun- 
ties were damaged by the freeze of the 27th and 28th, but otherwise 
fruit prospects continued good.—F, P. Chaffee. 

Arwzona.—Dry weather continued until the early part of the third dee- 
ade, when the drought was relieved slightly by rain and snow. High 
temperatures prevailed during the first two decades, but there was con- 
siderable cold weather, with damaging frosts, during the third decade. 
Crops did well inthe lower Colorado Valley, but elsewhere did not thrive, 
and the prospect was discouraging at the end of the month. Range stock 
suffered greatly from insufficient feed and water..-M. EF. Blystone. 

Arkansas.—First of month favorable for farm work; some corn and 
potatoes were planted and small grain sown in southern portion, and 
came up to good stands; excessive rains latter part caused suspension 
of all work; fall grains doing well; very little ground prepared for cotton 
and none planted; peaches and plums in blossom; some peaches in ex- 
treme northern portion of the State damaged by cold weather, but gen- 
erally fruit suffered no material injury from cold weather.—-EKdward B. 
Richards. 

California.—_Heavy rains continued the greater part of the month in 
central and northern sections, with abundant snow in the mountain dis- 
tricts and lighter rainfall in the southern sections. Great damage was 
caused by high waters in the Sacramento and northern San Joaquin val- 
leys. Thousands of acres of valuable grain lands and rich asparagus 
fields were flooded, and replanting will be impossible in many cases. 
High winds on the 9th and 10th also eaused much damage to orchards 
and farm buildings.-Alerander G. McAdie. 

Colorado.— Soil too dry in eastern counties until rain and snow at ciose 
of month; plowing about half finished elsewhere. Dryness and high 
winds delayed seeding and damaged winter grain. Fruit trees were far 
advanced, and were injured somewhat by cold near close of month. Con- 
siderable snow fell in mountain districts, materially increasing the store 
of moisture; springs are revived, a good waterflow is indicated for the 
early season, and the late flow will probably be somewhat increased— 
F. H. Brandenburg. 

Florwa.—Warm and mostly dry weather characterized the month. 
Farm work was well advanced. The early corn was worked. The bulk 
of the cotton crop was planted during the last decade; some early seed- 
ing was chopped; planting continued, however, at the close of the month, 
and the acreage will be materially increased. Pineapples suffered from 
the dry weather, and much citrus bloom was lost. Strawberries were 
plentiful and vegetable shipments active.—A. J. Mitchell. 

Georgia.—The month was characterized by generally warm weather 
and light rainfall, the average precipitation being the lowest on record 
for March. Frequent rains in the northern section retarded farm work; 
elsewhere planting was well advanced at the close of the month. Corn 
planting was general in central and southern districts. Cotton seeding 
was confined to the southern half of State. The peach crop was injured 
but little, if at all, by frost.—.J. B. Marbury. 

Idaho.—The temperature was slightly below the normal, while the 
precipitation average was the greatest on record for any month; snow in 
the mountains attained an unusual depth, roads in valleys were very 
muddy throughout the month, and little farm work was done. Trees, 
hay crops, and winter grain were reported in excellent condition. Range 
grass started well; stock mostly in fair condition, though there was some 
loss of sheep from heavy rain and snow.—Edward L. Wells. 

Illinois. —Wheat showed decided improvement, having reached nearly 
average development in the southern district, where the crop was least 
promising during the winter. Rye was in a thrifty stage. The season 
was very backward and the soil too wet for spring plowing. Only a few 
fields had been sown with oats. Pastures and meadows were generally 
promising. Peach buds were conceded to be mostly killed or injured, 
but other fruits, especially apples, were believed to be unscathed.— 
Wm. G. Burns. 


Indiana.—W heat improved during the month and was generally in fair 
condition at the time of the occurrence of excessive rains on March 25-26, 
which badly washed all fall sown crops on rolling and hill lands and 
flooded those on creek and river bottoms.* At the close of the month 
the bottoms of the lower reaches of the White and Wabash rivers were 
still flooded and the entire loss of a large acreage of wheat seemed 
probable.— W. T. Blythe. 

Towa.—-March was a typical spring month, in respect to temperature 
and precipitation, with less than the usual number of severe storms; but 
conditions were generally unfavorable for seeding and other field work. 
In a few favored localities oat and spring wheat seeding was begun. 
The ground was frozen to an unusual depth, and the frost yielded slowly, 
leaving the surface quite wet. Farm stock doing well. Fall wheat and 
rye damaged.—John R. Sage 

Kansas.—Wheat improved rapidly in eastern, less rapidly in central, 
and was poor in western counties. Oats were sown and coming up in 
southern districts and sowing had progressed in the central and begun 
in the northern counties. Plowing was completed in the southern and 
was progressing in the central counties. Corn planting had progressed 
well in the southeastern counties and had begun in the central-eastern. 
Peaches, apricots, pears, and plums were blooming in the southern 
counties.— 7. B. Jennings. 

Kentucky.—The rainfall averaged considerably above normal for the 
month. In some localities it was very heavy, causing considerable dam- 
age to erops by washing and flooding. The temperature was slightly 
above normal. The outlook for fruit was quite good. Wheat had im- 
proved considerably, but was still unsatisfactory. Tobacco beds were 
sown and plants were coming up in the early ones at the end of the 
month. Grass was starting well. Farm work was late.—H. B. Hersey. 

Louvisiana.—Oceasional showers well distributed over the State proved 
exceptionally favorable for farming interests. Preparations for the cot- 
ton crop were unusually well advanced and planting was well under way 
over the southern portion of the State. Sugar cane was doing well, ex- 
cept that fall planting was backward. Rice seeding was being pushed 
forward. Corn was coming up to good stands and early planted was 
being cultivated. Berries are of good quality and the crop is heavy. 
Trucking interests were well advanced.—J. M. Cline. 

Maryland and Delaware.—Temperature and sunshine were below nor- 
mal; precipitation was slightly deficient, though rainy days were in ex- 
cess. The ground was frozen until the last decade and then too wet for 
plowing, except on uplands. The weather was favorable for grain and 
grasses, which made great improvement generally, and for care of last 
year’s tobacco. Late wheat wasin very poor condition. Some potatoes, 
peas, and gardens were planted, and clover seeding was nearly com- 
pleted.— Oliver L. Fassig. 

Michigan.—Winter wheat and rye seemed to have wintered fairly well. 
At the close of the month wheat and rye tops were somewhat brown, but 
the roots were apparently healthy; on low, heavy land excessive mois- 
ture damaged wheat. Fruit buds as far as could be determined were 
generally in good condition. At the close of the month frost was still in 
the ground and field work had not begun.—C. F. Schneider. 

Minnesota,—Coldest weather occurred generally on the 3d, when all 
minimum temperatures were below zero; temperatures were again be- 
low zero in northern counties as late as the 27th, but the weather was 
less severe from the 6th to the 26th. Precipitation occurred on many 
days; the northern districts were covered with snow the entire month, 
and the southern until the 24th. A little wheat was sown on light high 
lands in the southwestern and central-western districts on the 31st.— 
T. S. Outram. 

Mississippi.—Conditions were very favorable, except heavy rains north 
during the last decade, and frosts on the 27th and 28th. Farm work was 
unusually well advanced, except in the extreme northeastern counties, 
where labor was searee. Oats did well. Mueh corn was planted and 
some was up to good stands in the southern counties. Cotton planting 
began. Garden truck and fruit were generally promising, although dam- 
aged somewhat by frosts north. Vegetables and strawberries were being 
shipped from the south.— W. S. Belden. 

Missouri.—The month was generally favorable for winter wheat, which 
improved decidedly in nearly all sections. In the southwestern counties 
oats were nearly all sown, considerable plowing was done for corn, and 
a little corn was planted up to the 24th, but elsewhere very little farm 
work was done, the soil being too wet. Excessive rains in the southeast- 
ern counties on the 24-25th washed fields badly and caused floods which 
did much damage to crops and property.—A. E. Hackett. 

Montana.—The coldest weather occurred in the first and last decades; 
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moderate temperates for the most part from the 5th to 22d. Precipita- 
tion mostly snow and much in exeess of normal. Many ranges were 
covered most of month and blizzards occurred on several dates; stock 
interests suffered accordingly, but month closed more favorable. Much 
feeding necessary latter half of month, as ranges, where clear of snow, 
are short. Abundance of water for irrigation promised in all sections.— 
R. F. Young. 

Nebraska.—March was warm and dry. The soil in the western coun- 
ties was rather dry for seeding, but in the central and eastern counties 
it was in excellent condition. Considerable winter wheat was sown the 
latter part of the month, and oat seeding was general in central and 
southern counties. Winter wheat started nicely except in western coun- 
ties, where the crop was in a decidedly unsatisfactory condition owing to 
dry weather during and since the time of seeding._-G. A. Loveland. 

Nevada.—Weather mild and generally cloudy, with frequent rains in 
northern and western sections; in the eastern, central, and southern 
districts the precipitation was below normal. Plowing and seeding were 
in progress in southern and western sections toward the latter part of 
the month. Range feed starting nicely and stock in good condition gen- 
erally. Outlook unusually favorable for a good flow of water until late 
in season.—J. H. Smith. 

New England.—Weather was generally favorable for outdoor work. 
Month closed with ground generally bare of snow, except in protected 
places in the woods, although frost was not out except in some ex- 
treme southern sections. Fall grain and grass wintered well. The maple 
sugar season was later than usual, with fair prospects. Plowing had 
begun in some of the southeastern sections of the district. The water 
famine continued in northern sections of New Hampshire and in western 
Maine.—dJ. W. Smith. 

New Jeraey.—The month was characterized by hard freezing weather 
and frequent thaws; farm work was generally behindhand. A few early 
potatoes and peas were planted on light soils in the southern section. 
Winter grain was generally below average condition, some low fields 
having been scalded. Peach buds in southern section, and in some places 
in northern section, were largely winter killed.—Kdward W. MeGann. 

New Mexico.—Drought practically continuous since last September, 
but northern mountains received a good snow on the 31st, more than 
fell during all the previous winter. Southern ranges dry and cattlemen 
losing stock. Moisture badly needed for approaching lambing season. 
Late frosts slightly damaged southern orchards.—R. M. Hardinge. 

New York.—First half of month cold and windy, but latter half mild; 
frost leaving ground rapidly; ground bare in warmer sections, but snow 
3 feet deep in parts of Adirondacks; wheat and rye damaged; consider- 
able grass winter killed; peach buds killed to large extent; maple sugar 
harvest begun; generally no farm work done.—R. G. Allen. 

North Carolina.— The slight excess in temperature during March was the 
first to be recorded in North Carolina in six months. This condition was 
favorable, but frequent light rains kept the soil too wet to plow in many 
districts. Winter wheat improved somewhat and began to show above 
the ground green and vigorous. Winter oats remained poor. Some 
spring oats were sown and came up nicely. Preparations for truck crops 
were commenced very late. Strawberries appeared to have wintered 
well... F. von Herrmann. 

North Dakota.—March gave about average weather conditions, except 
that the winds were higher than usual. An especially severe storm on 
the 24th and 25th caused considerable loss of stock, and several lives 
were also lost. Owing to heavy snows in the western portion, stock 
grazing on the ranges was seriously interfered with. The month closed 
with the ground deeply frozen and, as a rule, covered with snow.— B. I. 
Bronson. 

Ohio.—The temperature averaged practically normal over the State. 
The highest temperature occurred generally on the 22d, and the lowest 
on the 4th. The precipitation was considerably in excess of the normal, 
much damage being done in some sections by high water. Early sown 
wheat is generally better than late sown, but the outlook is everywhere 
below the average. Apple and pear trees are in good condition, cherries, 
plums, and berries somewhat injured, and peaches badly winter killed.— 
J. Warren Smith. 

Oklahoma and Indian Territories.—Cold waves the 3d-4th and 26 
28th, remainder of month excessively warm; warmest March on record; 
general rains on 24th; wheat over central and eastern divisions in fair to 
good condition, over western division generally poor; oat seeding well 
advanced and coming up to good stand in some localities; corn planting 
progressing; early potatoes planted and coming up; cotton ground being 
prepared, with increased acreage; fruit badly damaged by freezing over 
Oklahoma, but no damage over Indian Territory.—C. M. Strong. 

Oregon.--Cold, wet weather prevented spring plowing, seeding, and 
gardening. Fall wheat was thin and stunted from lack of warmth and 
sunshine, but was well rooted and healthy. Inclement weather, back- 
ward pasturage, and scarcity of feed caused some loss of young cattle 
and lambs. Fruit trees escaped winter injury; but few blooms had ap- 
peared at the close of the month—a favorable feature owing to decreased 
liability to frost damage with a backward season and late bloom. — Ed- 
ward A. Beala. 

Pennaylvania.— Alternate periods of freezing and thawing were unfavy- 
orable for grain. At the close of the month surface conditions indicated 
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that wheat and rye were materially injured, but no accurate estimate of 
damage to roots could be formed atsuch an early date. Very little plow- 
ing had been done, and there was much frost in the ground in nearly all 
sections. The consensus of opinion was that peach buds had suffered 
more than any other fruit.— 7. F. Townsend. 

Porto Rico.—Dry weather throughout the southern division until the 
last week materially injured young canes and pasturage; elsewhere 
ratoons and small crops suffered somewhat, and the grade of cane juice 
was below normal, owing to too much rain. Grinding continued with 
slight interruption, and much cane was planted. The second blossoming 
of coffee occurred during the month; orange trees were blossoming. E. C. 
Thompson. 

South Carolina.—Preparation of land made satisfactory progress, and 
mueh corn, some rice, a little cotton, minor crops, and gardens were 
planted in the eastern half. Winter wheat and oats improved during the 
warm periods, reaching fair condition. Spring oats came up to good 
stands. Fruit trees generally finished blooming and set full crops of 
peaches, pears, and plums. Tobacco plants in beds were healthy, 
thoughsmall. The weatht@r favored truck, and shipments of early vege- 
tables were begun.-J. W. Bauer. 

South Dakota.-Month drier and a little warmer than usual. Because 
of cold nights, frosty ground, and considerable high wind, comparatively 
little seeding or preparatory field work was done, except in the extreme 
southeastern portion of the State. Winter rye and the very limited 
amount of winter wheat sown were generally reported in favorable con- 
dition. There was some loss of cattle early in the month on the open 
ranges in the northwestern portion of the State.—S. W. Glenn. 

Tennessee.—Fairly mild weather, with sufficient moisture, during the 
greater part of the month favored the growth of vegetation and early 
sown winter grain. Spring oats, clover, and grass made good progress; 
wheat improved decidedly. Plowing was somewhat delayed by rainy 
weather. Damaging winds and rains were followed by a cold wave, with 
frost, during the last decade, which injured fruit slightly. 77. C. Bate. 

Tercas.—Temperature conditions were generally favorable during the 
month. Cool waves occurred on the 3d and 4th, 13th and Mth, and 27th 
and 28th. The first one gave freezing temperatures as far south as 
Williamson County and the two latter light frosts down to about the same 
region. Good to heavy rainfall occurred over the northeastern portion 
between the 17th and 26th, but other sections received only light show- 
ers during the month. Cotton planting progressed in all sections, and by 
the close of the month half of the erop had been planted in some of the 
southern counties. The early planted came up nicely, but was killed by 
frost in some localities in the northern and middle portions. The plant- 
ing of early corn was completed and good stands generally secured. 
Wheat, barley, oats, and rye were in good condition in the eastern half, 
but west of the ninety-eighth meridian grain had been badly damaged 
by drought. The fruit crop was generally in good condition.— L. H. 
Murdoch. 

Utah. — Excessive precipitation occurred over the north half of the State, 
where the ground was too wet to work. Grass and fall grain were mak- 
ing a fine start. Southward the precipitation decreased rapidly and 
active farming operations had begun. Much of the spring grain was up, 
and lucerne had made a splendid growth. Some early fruit in unpro- 
tected orchards was injured by freezing. Irrigation water will be plenti- 
ful except on some southern farms.—-R. J. Hyatt. 

Virginia.—Winter wheat and oats entered the month in rather poor 
condition, especially the latter, which was much winter killed. The 
change toward a more normal condition of temperature that occurred 
during the month was very beneficial to all fall sown crops, and a slow 
but steady improvement resulted. Farm work generally was much be- 
hindhand, more particularly plowing and other preparations for spring 
seeding.-Edward A. Evans. 

Washington. Excessive rains in western division prevented farm work; 
unusually heavy snowfall in eastern division, with much still on ground, 
hindered spring operations. Fall wheat backward on account of late 
spring, but generally wintered well and has good stand; winter wheat 
yellow and sickly in parts of western division because of continuous rains. 
Fruit prospects thought to be unimpaired; trees not blossomed yet. Sur- 
plus moisture in soil expected to result beneficially to crops._G@. N. 
Salisbury. 

West Virginia... The mild weather and good showers during the fourth 
week started vegetation, and at the close of the month grass was turn- 
ing green and fruit buds were beginning to swell. Farm work was be- 
hind, but some plowing had been done, and some potatoes planted in the 
southern section. Wheat, rye, oats, and grass were in very poor condi- 
tion. The late freeze did little damage, as fruit was backward.—E. C. 
Vose. 

Wisconsin.—The month was unusually cold, and while most of the 
snow disappeared during the third decade, the ground remained frozen 
except in the southern counties until the close of the month. Winter 
grains and grasses appeared to be in good condition, having been pro- 
tected from the cold during the winter by an ample covering of snow. 
Preparations for spring work were under way, but practically nothing 
had been accomplished.— W. M. Wilson. 

Wyoming.—The month of March, like the three preceding months, was 
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mild. The winter was unusually favorable for the stock interests of State, assures a good water supply for the coming summer in those 


. Wyoming, and in many sections the losses were exceedingly small. An sections. Over the southeastern part the supply of snow was deficient, 
ll ample amount of snow over the western and northern sections of the and a shortage of water was anticipated.— W. S. Palmer. 
dd SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS, MARCH, 1904, 
In the following table are given, for the various sections of lowest temperatures, the average precipitation, and the great- 
- the Climate and Crop Service of the Weather Bureau, the aver- est and least monthly amounts are found by using all trust- 
° age temperature and rainfall, the stations reporting the highest worthy records available. 
h and lowest temperatures with dates of occurrence, the stations The mean departures from normal temperature and precipi- 
J reporting greatest and least monthly precipitation, and other tation are based only on records from stations that have ten 
" data, as indicated by the several headings. or more years of observation. Of course the number of such 
1 The mean temperatures for each section, the highest and records is smaller than the total number of stations. 
" Temperature—in degrees Fahrenheit. Precipitation—in inches and hundredths. 
f Monthly extremes. Greatest monthly. Least monthly. 
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North Dakota........... 18.0 |+ 6.9 || Fort Yates.......... 64 —2s 3] 1.33 | +0.38 || Pembina............| 2.24 |] Ellendale... ....... 0. 30 
39.7 |+ 0.8 || Thurman........... 86 25 || Hilihouse........... 1 4] 5.73 | +2.36 || Green .............. 2.44 
Oklahoma and Indian 56.1 + 5.9! Healdton, Ind. T.... 99 21. ~=Binger, Chandler, 10 4] 2.17 | —1.08 | Coalgate,Ind.T..... | 4.60 | 5stations........... 0. 00 
Territories. Okla. | 
40.3 2.0 || Pendleton .......... 75 7 2] 885) +4.73 Buckhorn Farm ....) 26.47 | Riverside........... 0. 60 
Pennsylvania ........... 36.0 —10.4  Johnsto’n,Unionto’n 80 25 || Dushore...... ..- 2 17} 4.29 | +0.53 | BeaverDam......... 7.02 || Scranton............) 2.10 
South Carolina .......... 56.2 |+ 1.6 | Blackville .......... 87 1 || Greenville..........| 23 16,17] 3.42 | —0.41 || Walhalla ...........| 5.52 || Charleston..........| 1.54 
South Dakota ........... 31.0 3.0 | Armour... 76 2A Leola. 0.37 | —0.99 || Leola............... | 1.50 || Sstations ........... 
Franklin, Iron € ity. 22) 
2.9 {Lebanon ............ 4 6.24) +0.56 || Sewamee............ | 10.08 || Bristol.............. 3.10 
Rogersville ......... 83 25 
64.8 106 11 || Amarillo ........... 15 1.05 | —1.17 || Arthur City ........| 6.02 || 28 stations.......... 0. 00 
39.9 1.6 Green River........ 90 14 Ranch... 10 225 2.33 | +0.91 || Park City........... 
45.7 0.1 | Cape Henry.:.......) 80 26 springs ony 3. 08 0.81 Big Stone Gap.... .| 5.20 Richmond..........| 1.28 
Washington ............ 38.0 3.0 Mottingers h. 70 Republic... 4 2 5.09 | +2.61 || Clear Water ........ 18.33 || Ephrata ............ 0. 50 
West Virginia ......... 43.8 | + 2.6 || Logan ....... --| 86] 22 || Ryan .. 7 4.12 | +0.93 || Pickens.............| 610 | Moorefield.......... 1.38 
Wisconsin .............. 28.0 24 Butte rnut, Hay ward 24 4] 2.36 +0.41  Milwaukee.......... | 5.46 Grantsburg......... 0. 65 
§Fort Laramie ...... 70} 182 9 gf 
* Maine, New Hampshire, \ Vermont, Massachusetts, Rhode Istand, and Connecticut. 
THE DIMINUTION OF THE INTENSITY OF SOLAR Basing his conclusions on the observations that had been 
RADIATION DURING THE YEARS 1902 AND made at Lausanne and at Clarens’ with the Crova actinometer, 
1903 AT WARSAW, POLAND, RUSSIA. 
By Lapistas GorezyNskt, 1902 and 1903, but his publication of the fact was delayed a short time. 
[Translated from Comptes Rendus, Paris, February 1, 1904. T. CX XXVIII, pp. 255-258.) See his note in Monthly Weather Review, May, 1903, p. 232, which article 


In his communication of the 26th of March, 1903, M. Henri was communicated for publication on April 15, 1903. This fact had also 
Du ‘ been simultaneously observed at Washington at the Astrophysical Ob- 
four was the first to announce the fact that the intensity of servatory of the Smithsonian Institution. See article by Mr. C. G. Abbot, 


the solar radiation, as received at the surface of the earth, had \fonthly Weather Review, December, 1903, p. 587. Similar irregularities 
experienced a considerable diminution since the beginning of _ had also been pointed out by Mr. Abbot in the Monthly Weather Review, 


the year 1903.' April, 1902, p. 178, as revealed by observations at Montpellier, France.— 
Ep. 
‘This fact was also announced independently by Mr. H. H. Kimball, 2On the northeast shore of Lake Geneva, 20 miles east-southeast of 


as the result of his own observations at Asheville, N. C., during the years Lausanne. 
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Dufour finds that the diminution of intensity began in Decem- 
ber, 1902, that it increased up to March, 1903, and then gradu- 
ally diminished. 

The existence of an unusual atmospheric opacity for several 
months is also confirmed by the measurements made by A. 
Gockel* (Met. Zeit., 1903, p. 328) and also by the observations 
of Max. Wolf‘ at Heidelberg (Vierteljahrschrift d. Astron. 
Gesellschaft, Year 38, part 2). Finally, the diminution of the 
transparency of the layers of air is also confirmed by 5S. P. 
Langley at Washington (Nature, LXIX, p. 5, November 5, 
1903). 

The diminution of intensity of solar radiation as measured 
at the surface of the globe has also been confirmed at Warsaw, 
where systematic observations have been made since Decem- 
ber, 1900, with an actinometer of the Angstrom-Chwolson 
pattern. The result of these measurements, undertaken for 
the purpose of studying and explaining the annual variations 
of insolation, have been published, in so far as concerns the 
years 1901 and 1902, in the “ Etudes sur la marche annuelle de 
linsolation”’ (Bulletin Internat. de lAcad. des Sciences de 
Cracovie, p. 465-503, July, 1903). In this present communi- 
cation, I will cite only those numbers for the years 1901, 1902, 
and 1903 that serve to demonstrate the fact of the diminution 
of intensity with which we are at present concerned. 

I present in Table 1 the monthly means of the intensity at 
Warsaw, expressed in gram calories per square centimeter 
per minute, accompanied by the corresponding monthly values 
of the absolute humidity. With these means is given also, in 
Table 2, the maximum values of the intensity of the radiation 
(reduced to the average altitude of the sun at Warsaw at the 
middle of each month) for each consecutive month during 
the period 1901-1903, inclusive. The last three columns of 
Tables 1 and 2 indicate the differences between preceding and 
following years, e. g., 1902 minus 1901 and 1903 minus 1902; 
these differences are reduced to a common absolute humidity 
by the use of the coefficient of reduction to a standard hu- 
midity, namely, J = 0.02. 


TABLE 1.— Average insolation and absolute humidity observed at Warsaw. 


| | 


1901. 
‘Monthly means, 
| | 


908. 


1902. 1 
Monthly means. Monthly means. Diferences, 
| 


Abeo- | | Abeo- | Abso- | 1902 | 190 
| Abso- Abso- q 1908 903 
— lute hu- — lute hu- — lute hu-| minus minus minus 
on. midity. * midity. midity.| 1901. 1902. 1901, 
| 
| 
January....../ 1.04 3.7 | 0. 95 41 0. 80 3.0 —0.08 —0.25 
February ..... 1.29 | 23) 41.16 3.3 0. 92 3.9 O11 23 0.34 
Mareh ... 1.25 | 5.3 1.33 4.3 1.0 5.9 0.06 —0.27 0.21 
1,40 | 5.7 1,36. 4.3 | 1.11 5.6 —0.22 —0. 23 
May 1, 38 7.8 1.26 62); 1.08 7.9| —0.15 | —0.15 0. 30 
June 1. 36 | 13, 2 1, 22 7.1 1,21 9.2 0. 26 10.08 0. 23 
1. 36 11.3) 124 &8 1.12 10.5 0.07 0. 26 
August .......| 1.28 12.4) 1.19 9.0 1. 08 12.1) —0.15 | —0.05| —0.21 
September .... 1,32 9.5 124 7.3 1.07 0.12 0.13 | —0.25 
October ....... 1, 23 | 8.6) 1.09 4.2 1.01 7.2 -0.23 | —0.02; 
November .... 1.18 3.7 0.96 3.0 * 0.18 | * 
December .... 1.09) 5.6 0.79 1.9; 0.71 2.1 0.37 -0.08 —0.45 
| | | 
| 1.29 1.15 5.6) 0.96 7.3) —0.20| —0.16| —0.36 


From the examination of these tables it results that a very 
considerable diminution in insolation began at Warsaw in the 
month of May, 1902 (consequently earlier than December, 
1902), and persisted month by month during this year and the 
following, attaining a maximum diminution in the spring of 
1903. Toward the end of this latter year, the process of dimi- 
nution, compared with the figures for 1902, seems to have 
stopped, but the absolute values continue to be low compared 
with those of 1901. The cause of the increase in the opacity 
of the atmosphere for solar radiation is not as yet clear. 
Dufour correlates this fact with the recent eruption at Marti- 
nique, but the extraordinary dust showers that have many 
times visited Europe during these three years also suggest 


reprint at end of this article.—Ep. 
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themselves as a possible cause. However, these can only at 
present be suppositions whose correctness can not yet be 
demonstrated, because of the want of more complete and posi- 
tive data. 
TABLE 2.—-Maxcimum insolation observed at Warsaw, and accompanying 
absolute humidity 


| 


1901, 1902. 1903. Differences. 
Month 
 Abso- Abso- Abso- 1902 | 1908 1908 
lute hu- lute hu- lute hu- minus) minus) minus 
midity. * midity. midity. 1901, | 1902, 101, 
January ...... 1, 06 3.8 0.99 5.0 0. 89 1.9 0.05 —O0.16 —0.21 
February ..... 1.41 1.30 26 «60.96 26 0. 43 
1, 28 37 1,50 1.7 1,08 51 (O18) —0.35 0.17 
April 4.7 1.47 3.4 111) 06 0. 32 
1.51; 2132) 43) #112] —o.19 0.38 
146) 7.1 1.34) 7.9 1.25; —0.10 0.06 —0.16 
1.45 8.2 1.37 6.2 1.22; 8&8/| -—0.12 0.10 —0,22 
August ....... 1.28) 65! 1.09) 129| —0.22| —0.06| 
September.... 1.37 7.8 1.39 4.0 1.13 0.06 —0,20 0. 26 
October ...... 1.36 | 5.0 1.19 4.2 1.18 40.08 0. 16 
November ... . 1. 18 | 4.1 1.03 1.7 * * —0. 20 * 
December... . | 2.13 3.0 0. 83 2.6 0. 80 3.3 0.31 —0.02 0. 33 


* During the month of November, 1903, there was not a single day at Warsaw clear enough 
to permit actinometric measurements, 


The following additional observations on this subject are 
added for the information of the reader.—Ep. 

In the Meteorologische Zeitung, July, 103, vol. 20, p. 328, 
Dr. A. Gockel, of Freiburg, in Switzerland, says: 


It may perhaps be of interest if I add that I myself in the course of 
some measurements of the ultra violet radiation, using the actinometer 
of Elster and Geitel, have made the same observation, namely, the dimi- 
nution of the insolation. On the best days of this past winter, 1902-3, 
after ll a. m., the sky almost regularly became covered with a layer of 
haze that searcely affected the brightness as observed with the eye, but 
changed the deep blue of the sky into a somewhat paler tint, and on many 
days reduced the ultra violet radiation to one-half of its normal value. 
This absorbing haze can not belong to the lower stratum of the atmos- 
phere, since, in the first place, when the sun's altitude was less than 25°, 
the radiation was quite normal, and secondly, I have frequently observed 
the summit of the Bernese Alps, 4000 meters high, with a rare degree of 
clearness on those days on which the depression of the midday insola- 
tion was very pronounced. 


The astrophysical division of the splendid observatory of the 
Grand Duke of Baden, located at Heidelberg, is under the 
direction of Prof. Max. Wolf, and is located on the summit of 
Konigstuhl a short distance from the famous university. The 
astronomical section of the observatory, or the “astrometrische 
division,” as it is more specifically called, is under the direction 
of Prof. W. Valentine. In the latter section, everything bear- 
ing on the measurement of the positions of the stars is elab- 
orately observed; this includes the changes in the ground 
produced by earthquakes and the changes in latitude due to 
the movements of the earth’s axis. In the astrophysical see- 
tion, under Professor Wolf, the complete meteorological record 
is maintained; photographs of the sky are made every clear 
night; the transparency of the atmosphere, the radiation from 
the sun, the study of the planets by photography, spectros- 
copy, and photometry, the observations of nebulw and fixed 
stars, in fact whatever bears on the nature of the celestial 
bodies are all carefully recorded. In the course of his annual 
report on these matters for the year 1902 Professor Wolf says 
(Vierteljahrsschrift Astronomische Gesellschaft, 1903, 38 Jahr- 
gang, p. 117): 

The most interesting meteorological event during 1902 was the unex- 
pected splendor of the twilight phenomena, which attained nearly the 
same development as inthe year 1884. The first purple twilight was ob- 
served by us on the 17th of June. The phenomena followed the same 
order as described in such a masterly manner by von Bezold. After the 
17th of June, the complete succession of phenomena was observed on 
every clear evening until July 6; after that date only the ruby red color 
could be observed, but much brighter than in other years. The two 
purple lights and the purple counter-twilight glow were best developed 
on the 26th of June. On the 24th of July, there began a second feebler 
development of the purple light, which lasted the whole year through, 
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with alternating feebler and stronger developments. A maximum in 
October was especially well marked. It is remarkable that Bishop's ring 
could not be certainly recognized until January, 1903; it was measured 
around both the sun and moon, respectively. 

Of course, an effort was made to bring these phenomena into connec- 
tion with the outburst of volcanoes in the West Indies. Now the first 
violent eruption of Mount Pelée occurred on the Sth of May, 1902. It 
would, therefore, have required six weeks for the dust to arrive at that 
stratum of air above Heidelberg where the purple light originates. But 
other observations, namely the daily observations of insolation, seem to 
indicate that the dust had hovered over us somewhat earlier. The fol- 
lowing are the pentadal averages of the observations of the radiation 
thermometer. |Presumably the black bulb in vacuo of the Arago-Davy 
actinometer.—ED. | 

Mean of the 


radiation 
maxima. 


Pentads, 


on 
May 26-31......... 15.8 
49.9 
30.3 
June 11-15 ....... 39.1 
June 16-20 ........ 40.0 
June 21-25 ...... 41.2 
June 26-30 ...... 46.4 


From these figures it would seem probable that the obscuration due 
to the dust occurred over this observatory about or before the 10th of 
June, which corresponds to a velocity of five weeks instead of the six 
weeks above given. 

During the whole of the second half of the year the astronomical trans- 
parency of the atmosphere was much less than usual. 


One must be very careful not to misinterpret the readings 
of the Arago-Davy actinometer. The correct theory of the 
action of this instrument was first given by Prof. William 
Ferrel in his memoir on the temperature of the atmosphere 
and earth's surface, pp. 34-48, “ Professional papers of the Sig- 
nal Service, No. XII, Washington, 1884." See also Ferrel’s 
“Recent advances;”’ also Prof. Winslow Upton’s report on the 
actinometric observations made during the United States 
Eclipse Expedition to the Caroline Islands. According to 
Ferrel the insolation must not be measured by the mere read- 
ing of the maximum thermometer, but depends upon both this 
and the difference between the bright and black bulb, and 
must be computed by the formula 

1 


” 4 


in which he assumes that the two conjugate thermometers have 
spherical bulbs. », is the relative absorbing power of the 
bright bulb as compared with the black bulb, and must be 
determined for each instrument. ¢ is the temperature of the 
black bulb, ¢, is the temperature of the bright bulb, » is the 
constant, 1.0077, as determined by Dulong and Petit. The 
following table, quoted from Ferrel, illustrates the working 
of this formula: 
Values of I for different values of 6 and @,. 


— 

| | | 40°C 

or 
—10 06.339 0.705 1.099 1, 525 
0 0.366 0.761 1, 187 1. 646 
10 «6.395 0, 822 1, 282 1, 778 
20 «60.426 0. 887 1, 385 1, 920 
(0.460 958 1, 495 2. 073 


Ep. 


ORIGIN OF AMERICAN COLD WAVES 


In a letter of January 26 to Prof. R. F. Stupart, the Editor 
said: 

I have just read an old excerpt from the Cour d’Alene Sun. 

We have taken careful note of the development of these cold waves in 
the Klondike, and it usually takes three weeks for them to travel down 
to the weather stations at Edmonton, Qu’ Appelle, and Havre. 
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I myself suppose that the cold of cold waves is due entirely to 
the radiation of heat from the lower strata of the atmosphere 
to ground and to the clear sky overhead, as explained in my 
article on “Atmospheric radiation and its importance in mete- 
orology,” published in the American Journal of Science in 
182, and reprinted in the American Meteorological Journal, 
vol. 8, p. 587. I suppose, therefore, that a cold wave may 
originate anywhere along the western slope of the Rocky 
Mountains, and its coldness when it reaches Montana would 
depend on the slowness with which it has moved southward, 
so that it may possibly be true that the very coldest tempera- 
tures come with cold waves that have taken three weeks to 
move from the Klondike southward. Iam rather inclined to 
doubt whether any of our cold waves, at least those worthy 
the name, originate north of British America, but that they 
all begin with the clear air that flows over the northern part 
of the Rocky Mountain range. 


Under date of February 9, 1904, Professor Stupart replied 
as follows: 


I am studying the question, using the data from Dawson, Fort Good 
Hope, Chippewyan, Fort Churehill, York Factory, Edmonton, and Winni- 
peg. Ina short time I shall hope to send you something further. Iam 
almost satistied that the Coeur d’Alene Sun is astray in supposing that it 
takes three weeks for cold waves to travel from the Klondike to Alberta 
and Havre. There is, I think, some ground for a belief that in many 
seasons the cold waves take about six days. This is indicated in the 
winters of 1901-2 and 1902-3, but it is certainly true that in some seasons 
waves of intense cold which are experienced in the far north never reach 
Alberta or even Winnipeg. This present winter, in December the coldest 
weather seems to have occurred simultaneously at Dawson, Edmonton, 
and Winnipeg. In January the greatest cold wave set in at Dawson on 
the {th or 10th, and the coldest weather of the month began at Edmonton 
onthe 1th. Thisis also about sixdays. But this present month another 
great cold wave set in over the Yukon on the 2d, and almost coincidently 
the weather turned decidedly cold at Edmonton. 

I spent the winter of 1884-1885 in Hudson Strait on the barren 
grounds. February of that winter was there exceedingly mild for that 
region, while in Toronto it was the coldest month, but one, recorded in 
seventy vears. I quite agree with you that probably none of the cold 
waves originate north of British America, but it appears to me that they 
may originate almost anywhere over the more northern portions of the 
continent. The cold waves which have passed across the Great Lakes 
and the St. Lawrence Valley this winter do not appear to have originated 
in the far northwest, or at least they have become much more intense 
as they approached Ontario and Quebee. 

With regard to the cold of cold waves being entirely due to the radia- 
tion of heat from the lower strata of atmosphere to the clear sky over- 
head, I can not offer other explanation, but at the same time, I doubt 
whether it is the full explanation. In some winters great cold waves 
persistently form, while in other years, with barometric and cloud con- 
ditions as far as we can judge almost identical, the resulting cold waves 
are relatively unimportant. 

I do not believe in moon or planets having any appreciable effect on 
the terrestrial weather. The sun alone is to be considered, and I hope 
there is now some ground for belief that the physicist may shortly give 
us information regarding solar radiations which may assist in solving 
some of the perplexing problems in meteorology. 


DESTRUCTIVE STORMS < KENTUCKY, FEBRUARY 7, 


By H. B. Hersey, Inspector, Weather Bureau. 


Very severe destructive local storms occurred at many places 
in Kentucky during the early morning hours of February 7, 
1904. 

In several localities these storms assumed the characteristics 
of a tornado. Occurring between 2 and 5 o'clock in the morn- 
‘ing, when few people were awake, accurate description of the 
sky and clouds are not obtainable, but an examination of the 
effects of these storms shows that some of them were tornadoes. 

While the season and time of day were not favorable to such 
storms, the pressure and temperature conditions were favora- 
ble. At 7p. m. of February 6 there was an area of very low 
pressure central over Lllinois, with secondary disturbances in 
Oklahoma and Colorado. These centers must have developed 
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greater energy during the night of the 6th and concentrated 
just north of the Ohio River. 

At Louisville the barograph registered the least pressure, 
28.90 inches (actual), about 3:40 a. m. of the 7th. This was 
followed by a sudden increase, amounting to .15 inch within 
thirty minutes. The temperature at Louisville at 3 a. m. of 
the 7th was 67°, very high for the hour and season. 

Thunderstorms, high winds, and heavy rains were general 
throughout the Ohio Valley during the same night. 

At Cecilian, in Hardin County, two churches and several 
smaller buildings were destroyed and many houses unroofed 
or severely damaged. One of the churches, a very substantial 
brick building, was leveled to the ground, with the exception 
of a portion of the front wall, which was left standing. The 
rectory, standing within a few feet of the church, was unin- 
jured. The other church was a lighter building. This was 
entirely demolished, even the foundation stones being moved 
out of place. 

This occurred about 4:30 in the morning of the 7th. The 
destructive part of the storm lasted less than five minutes. 
The sky was inky black, except when lighted by vivid flashes 
of lightning. 

Rey. J. J. Abell, of Bethlehem Academy, St. John, Hardin 
County, reports: 

The violent storm of February 7 passed through the southeast side of 
Cecilian, which is 4 miles southeast of here. The exact time at Cecilian 
was at 4:25 a. m., central time. The rain was very heavy for about 
fifteen minutes. The direction of the storm's movement through Ce- 
cilia was north 51° east; the path of greatest destruction was about 3 
miles long and 240 yards wide. Lightning was almost continuous. The 
direction in which trees fell is shown by the accompanying diagram. 


( 


In Ohio County, about 3:45 the same morning, a similar 
storm struck the little village of Narrows, practically wiping 
it out. The town consisted of about thirty residences and 
six business houses, and of these not one escaped severe 
injury and many were entirely destroyed. The path of this 
tornado seems to have extended from Dundee to Narrows, a 
distance of about 3 miles. 

In many other localities in the central and northern por- 
tions of the State destructive storms occurred about the same 
time. Great damage was done to buildings and much prop- 
erty destroyed, but strange to say no lives were lost. 


TORNADO AT MERIDIAN, ILL. 


The following is summarized from a report, accompanied by 
a clipping from the Cairo Citizen, by Mr. Lewis Redding, of a 
tornado that struck the residence of the latter at Meridian, 
Ill., on February 7. The family were awakened by a clap of 
thunder, “ the loudest I ever heard” at about 2 a. m., and the 
tornado struck the house a minute later with a roar like a train 
of cars. The building, which was two stories and a half high 
and very substantially built, was lifted from its brick founda- 
tions, turned around, and dropped. All the other buildings 
on the place, with the exception of the barn, were wrecked, 
and portions of them were carried more than a mile away. 
An oak tree 20 inches in diameter was twisted into splinters. 
The storm moved from southwest to northeast, over a path ten 
rods in width. The shape and motion of the clouds could not 
be observed, but the manner in which the débris was scattered 
indicates that the wind had the whirling motion characteristic 
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of tornadoes. There was no loss of life, and the property loss, 
exclusive of damage to the house, was about $3000. 


Meridian is about two miles east of Villa Ridge and 9 
miles north of Cairo. The Weather Bureau office at Cairo 
reports a storm accompanied by extremely vivid lightning and 
moderate thunder. The wind reached a maximum velocity of 
66 miles per hour at 2:41 a. m., and considerable damage was 
done. 


RAIN AT FREEZING TEMPERATURES. 


By E. D. Emtoan, Assistant Observer, Dodge City, Kans. 


As my reports of rain and freezing temperatures at 8 p. m., 
January 1, and 8 a. m., February 17, have been questioned be- 
cause of their apparent inconsistency, I would report in de- 
tail the following extract from the station record: 


January 1, 1904.—Light misty rain, amounting to .02 of an inch, fell 
from 9:15 a. m., to 8:45 p. m., seventy-fifth meridian time, the maximum 
temperature during the entire duration of the storm being 23°, while a 
minimum of 20° was recorded. Though light snow accompanied the 
rain at intervals during the afternoon, the mist reached the ground in 
liquid form, and froze in solid sheets of ice on the sidewalks, sides of 
buildings, the ground, and whatever else it struck, indicating conclu- 
sively the existence of a stratum of warm air at no great elevation. 

February 17, 1904.—In all essential particulars, this storm was identi- 
eal with that of January 1. The existing temperature and its range, the 
character and amount of precipitation, and the prevalence of northerly 
wind and rising pressure were almost exactly the same. In this storm, 
however, no snow accompanied the rain, and it may also be of interest 
to note that several hours of its duration were at night. 

The determination of the direction of cloud movement in these dis- 
turbances is a matter of considerable difficulty, but clearing weather 
about six hours after the ending of precipitation on the 17th of Febru- 
ary disclosed a moderate velocity from the southwest at the stratus 
cloud level. It seems that the air currents even at comparatively low 
elevations have directions differing very materially from those at the 
earth's surface. 


FORMATION OF CLOUDS OVER LAKE MICHIGAN IN 
WINTER. 


By Rev. Coartes H. Ler, Racine, Wis., February 14, 1904, 


The influence of lakes on local climate has been frequently 
referred to in the Monruty Wearner Review.' The following 
remarks contained in a letter to Prof. Frank H. Bigelow from 
Rev. Charles H. Lee, of Racine, Wis., under date of February 
14, 1904, throw additional light upon the subject, since this 
careful observer has watched the formation of clouds over the 
lake as observers can not do at stations farther east, because 
so much of the time they are enveloped in the clouds: 


Has the station at Milwaukee this winter noted the frequency of cloud 
movements from the northeast during periods of high? Apparently these 
movements occur with the onset of a southwestern low, and they are al- 
most always followed bya northeaster, and consequent rise in surface tem- 
perature. Sometimes these clouds come up against a clear sky; some- 
times against a sky marked by a thin line of cirrus, which seem to move 
more from the west than from the northwest, surface currents being 
always at these times from the northwest. I have several times pre- 
dicted warmer weather and northeast winds, and I don't think I have 
missed it onee. The clouds from the northeast are clearly aqueous vapor 
from over the lake, and can be seen gathering on the eastern horizon 
and slowly moving landward. It usually happens about noon, after a 
clear, cold morning, with the temperature about 0° F. When the tem- 
perature is below 0°, the whole surface of the lake steams like a boiling 
kettle, but when the sun is well up and the temperature has risen to + 5° 
or + 10° the steaming ceases and the eastern sky is massed full of this 
accumulated vapor, which seems to break off and slowby float shoreward, 
sometimes almost like a small summer cumulus. It makes an excellent 
illustration of your remark that ‘‘ masses of air at different temperatures 
are reluctant to lose their individuality.” It is usually about twelve to 
eighteen hours before the northeast surface current is established. Once 
or twice it lasted only a short time, the wind backing again to the north- 
west. 

Just now things are peculiar, the lake being frozen wholly over for 
several miles, to the utter confusion of gulls and fish ducks, which are 
reduced to semistarvation and come ashore in flocks to attack garbage 
piles and sewer openings, and pathetically hunt possible air-holes. Yes- 


See Monthly Weather Review, 1891, Vol. XXIX, pp. 422 and 563; 1892, 
Vol. XXX, p. 135, 
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terday a flock of fish ducks sat on the iee over what was an air-hole the 
day before, and consequently covered with thin, transparent ice. Whether 
they saw minnows and perch swimming underneath I don’t know, but 
they were motionless for an hour or more. Sailors say the lake is frozen 
across to Michigan, but that idea is nonsense and is exploded by the fact 
that my ‘pillar of cloud”’ is over the eastern horizon just the same, 
which it would not be but for open water. 


REMARKABLE METEORS. 


By Lieut. Frank H. Scnorre U, 8. Navy. 


The following report, as kindly communicated by the editor 
of the Pilot Chart, is dated U. 8S. S. Supply, at sea, latitude 36° 
20’ north; longitude 127° 36’ west, February 28, 1904: 


1. I have the honor to report that three somewhat remarkable meteors 
were observed from this ship at 6:10 a. m. (Greenwich mean time 3 hours 
12 minutes) February 28, 1904, in latitude 35° 58’ north, longitude 128° 
36° west. 

2. The meteors appeared near the horizon and below the clouds, trav- 
eling in a group from northwest by north (true) directly toward the ship. 
At first their angular motion was rapid and color a rather bright red. 
As they approached the ship they appeared to soar, passing above the 
clouds at an elevation of about 45°. After rising above the clouds their 
angular motion became less and less until it ceased, when they appeared 
to be moving directly away from the earth at an elevation of about 75° 
and in direction west-northwest (true). It was noted that the color 
became less pronounced as the meteors gained in angular elevation. 

3. When sighted, the largest meteor was in the lead, followed by the 
second in size at a distance of less than twice the diameter of the larger, 
and then by the third in size at a similar distance from the second in size. 
They appeared to be traveling in echelon, and so continued as long as in 
sight. 

4. The largest meteor had an apparent area of about six suns. It was 
egg-shaped, the sharper end forward. This end was jagged in outline. 
The after end was regular and full in outline. 

5. The second and third meteors were round and showed no imperfee- 
tions in shape. The second meteor was estimated to be twice the size 
of the sun in appearance, and the third meteor about the size of the sun. 

6. When the meteors rose there was no change in relative positions; 
nor was there at any time any evidence of rotation or tumbling of the 
larger meteor. 

7. L estimated the clouds to be not over one mile high. 

8. The near approach of these meteors to the surface and the subse- 
quent flight away from the surface appear to be most remarkable, espe- 
cially so as their actual size could not have been great. That they did 
come below the clouds and soar instead of continuing their southeasterly 
course is also equally certain, as the angular motion ceased and the color 
faded as they rose. The clouds in passing between the meteors and the 
ship completely obscured the former. Blue sky could be seen in the 
intervals between the clouds. 

9. The meteors were in sight over two minutes and were carefully 
observed by three people, whose accounts agree as to details. The 
officer of the deck, Acting Boatswain Frank Garvey, U. 8S. Navy, sighted 
the meteors and watched them until they disappeared. He sent a mes- 
senger to me who brought an unintelligible message. When I arrived 
on the bridge the meteors had been obscured for about one-half of a 
minute. 


PRECIPITATION FOR TWENTY-NINE YEARS AT DODGE 
CITY, KANS. 
By E. D. Emtan, Official in Charge. 

In studying the adaptability of a climate to the require- 
ments of any particular crop, only the data for the germina- 
ting and growing season should be considered. It is not an 
uncommon mistake to base conclusions upon figures showing 
the total precipitation and mean temperature of the entire 
year, whereas, the applicable data probably covers a period of 
not over six months. For facility in this work, figures for 
each month and each quarter of the calendar year have been 
compiled. 

Amounts of moisture that would not be sufficient to be of 
great practical value in the hot months are frequently of very 
great importance when received by the soil at a more favora- 
ble season. Heavy snow slowly melted, or a gradual soaking 
rain at a time of comparatively inactive evaporation, is more 
beneficial by far than the heavy downpours so common to the 
summer months. In this connection it is interesting to note 


that the large wheat yields of 1892 and 1903, in Ford County, 
were produced under conditions of deficient rainfall, not only 
for the year, but for the crop season as well. 


In both in- 
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stances the soil was blessed with an unusually abundant sup- 
ply of moisture early in the season, and was subsequently 
benefited by timely rainfall. 

After a careful investigation of the records of this station, 
published herewith, and of the records of the western third of 
the State for sixteen years, we feel justified in making the 
statement that there is no foundation in fact for the assertion 
that the rainfall in western Kansas is increasing from year to 
year. 

Precipitaiion, Dodge City, Kans. 


First Second Third Fourth 


Year. quarter, quarter. quarter. quarter. Annually. 
Inch. Inch, Inch. Inch. Inch. 
1875 . 0, 26 3. 70 6. 66 0.15 10.77 
1876... 3. 64 3. 84 | 5. 42 2. 50 15. 40 
1877 0.99 12. 26 6. 38 8. 26 27. 89 
is 2.35 7. 88 6. 85 0. 88 17. 96 
1879... 1.12 5.70 8.45 0.16 15. 48 
1880) 0. 04 5. 08 9. 49 3. 88 18. 44 
1881. 2. 28 16. 97 10. 55 3. 75 33. 55 
Iss? 0.98 6. 08 4. 26 1.84 13.14 
1883 2. 28 12.12 9. 59 4.51 28. 50 
ISS4 2. 27 13. 21 11. 45 3. 43 30, 36 
1885 1.74 7.48 11.31 3.18 23. 71 
1887 ita 0.77 10.15 3. 42 1.37 15. 71 
1888 1, 89 12.10 7. 85 1,10 22. 94 
1889. 3.41 7. 09 5.02 3. 65 19.17 
1890 0. 86 5. 09 4,24 1. 53 11,72 
1891 4. 57 12. 39 11, 08 4.30 $2. 34 
1892 3. 88 6.97 6. 39 2. 42 19. 66 
1893 0. 36 2.11 6, 88 0.77 10.12 
i8o4 1,47 5. 63 4.28 1.2 12. 60 
1895 4.15 7. 20 7. 32 1. 64 20. 31 
1896 0.74 8. 61 7. 20 3. 32 19. 87 
1897 4. 08 7.01 7.57 2. 92 21, 58 
1898 2. 68 15. 85 8.5 4.37 31. 46 
1899 0.75 13, 22 8.77 5.71 28. 45 
1900 1.74 8. 90 9. 02 1.10 20. 76 
1901 1.41 7. 83 5. 06 1.76 16, 06 
1902... 2. 08 6. 60 5.95 3. 07 17. 70 
3.62 | 6.34 2, 95 2. 36 15. 27 
Averages: 
Rainfall 2.07 8. 45 7.19 2.64 20. 35 
16 25 20 75 
34° 64° 74° 43° 54° 


A rainy day is one with 0.01 of an inch or more of precipi- 
tation. 

Total amount in the wettest year, 33.35 inches in 1881. 

Total amount in the driest year, 10.12 inches in 1893. 

Total in the wettest first quarter year, 4.57 inches in 1891. 

Total amount in the driest first quarter, 0.04 inch in 1880. 

Total in the wettest second quarter year, 16.97 inches in 

1881. 

Total in the driest second quarter year, 2.11 inches in 1893. 

Total in the wettest third quarter year, 11.45 inches in 1884. 

Total in the driest third quarter year, 2.95 inches in 1903. 

Total in the wettest fourth quarter year, 8.26 inches in 1877. 

Total in the driest fourth quarter year, 0.15 inch in 1875. 

Wettest month was May, 1881, with 12.82 inches. 

Driest month was December, 1889, with none. 

Greatest average monthly number of rainy days, 10 in June. 

Least average monthly number of rainy days, 4 in January 

and November. 

Temperature: Annual mean, 54°; warmest month is July, 
with an average of 78°; coldest month is January, with an 
average of 28°. 


Though the successive periods from the sowing to the 
maturing of winter wheat overlap to a certain extent, in this 
region they conform quite closely to the calendar quarters, 
and it is mainly on this account that this division of the year 
was selected for the above table. The fact that the growing 
season for our principal spring crops, oats and barley. ends 
late in June or early in July also makes this method more de- 
sirable for the study of climate and crops than the seasonal 
division of the so-called meteorological year. 

To summarize in a brief and general way, July, August, and 
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September are months of harvesting and thrashing, followed 
by the preparation of the soil for fall-wheat sowing and the 
beginning of sowing. October is devoted to the completion 
of fall work in the field, and November and December to ger- 
mination, a considerable growth sometimes being obtained ere 
the end of the quarter, for use as winter pasture. Upon the 
precipitation during the first quarter of the calendar year, and 
especially in February or March, depends to a great extent the 
prospects of the wheat crop; this might, perhaps, be termed 
the rooting season, for growth to the jointing stage is not per- 
mitted for fear of destruction by frost; spring-grain sowing is 
well advanced by the end of March. The wettest quarter of 
the year is April, May, and June, which constitute the growing 
season for all small grains, and the end of June usually wit- 
nesses the maturity of winter wheat and the close approach of 
the end of the oat and barley season. 

Since irrigation water is not available in this section, -and 
since no dependence can be placed upon the weather in July 
and August, which months are often dry and always hot in 
the daytime, the farmer relies principally upon produce that 
develops beyond danger early in the summer. It is necessary, 
however, to have fodder and hay with which to supplement buf- 
falo grass pasturage in case of severe storms or scarcity of 
grass, and it is, therefore, customary to plant considerable 
corn, cane, and Kafir corn. Corn is planted, not with the ex- 
pectation of securing a grain crop, though the profits from an 
occasional favorable season are perfectly acceptable, but for 
the more certain returns from its fodder. The most important 
hay crop in this region is alfalfa, to which all available bottom 
land is sowed, and from which three or four crops of hay are 
secured each season. 

These remarks apply to southwestern Kansas, where the 
climate is different in many respects from that in other por- 
tions of the State. The much greater rainfall in the middle 
and eastern sections of the State permits the raising of immense 
corn crops in the most favorable seasons, and good crops in 
average seasons, as also numerous other agricultural products 
that can not be successfully grown in the western portion of 
the State. 


DETAILED CLOUD OBSERVATIONS IN COLORADO! 


By J. B. Wittsra, Voluntary Observer, Fruita, Mesa County, Colo., dated February 10, 1904. 


For a dozen years past almost all the relaxation I have 
enjoyed has been in studying the clouds, but without the aid 
of teachers, books, or instruments. This is my only excuse 
for writing you. One of your assistants may find a kernel of 
grain in the chaff I present and be able to use it in his own 
special line. I never saw any of the facts mentioned below in 
print, nor heard them from others. 

The top of a fleecy cloud leans in the direction it is travel- 
ing, because the top travels faster than the bottom, it being 
less affected by the friction of the air against the earth's 
surface. 

The sun's rays sometimes seen in the east at about sunset, 
converging at a point diametrically opposite the sun, are par- 
allel, and are lights and shadows of clouds in the whole sky 
and of mountain peaks and ridges, in this locality, projected 
through the atmosphere to its outermost visible limits, but 
the rarity of the upper air and its freedom from color prevent 
apparent focusing of the rays in the east. 

The motion of a cloud in a vertical direction is sometimes 
quite rapid, for I have watched a fleecy cloud rise from the 
hillside and within an hour become a high cirro-cumulus. 

When a rain cloud is rapidly rising, the under side is fre- 
quently covered with small, curling masses of vapor, especially 


‘Although many of these observations are not new to meteorology, 
yet the whole article is in the right direction, and we can only hope that 
Mr. Willsea may continue to observe and elucidate the important cloud 
phenomena. - 


Ep. 
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in showery weather, resembling in shape the swirls or boiling 
of the water in the wake ofasteamer. Ofcourse this indicates 
arising barometer, but I have no means of determining whether 
a cloud is approaching the earth or not, save by its increasing 
density. 

I have never seen a cumulus cloud increase in size at the 
bottom; the increase was always at the top. Cumulus clouds 
sometimes rise to an immense height, cirro-cumulus appearing 
far below them. 

The reflection of a cloud in a still lake appears larger than 
the original cloud. 

In looking at a colored sunset, if the head is inclined so far 
to one side that the eyes are upside down, the colors appear 
much more brilliant. 

The appearance of the clouds at a distance, where by reason 
of the curvature of the earth they touch the horizon, proves 
the sphericity of the globe. Otherwise the clouds would ap- 
pear smaller and smaller until they became telescopic; but 
they do not. 

The sphericity of the earth is shown by the sunset tints 
lingering much longer in the northern part of the horizon in 
the summer and in the southern part of the horizon in the 
winter than would be the case if the shape of the earth were 
not spherical. We can see the longer day to the north of us 
at sunset in summer and the same to the south of us in winter. 
I do not refer to the clouds, but to the tints of the clear sky, 
visible to a great distance. 

At morning and at night at certain seasons of the year, there 
is seen apparently a portion of a cloud hanging down from the 
main cloud something like a beard, and resembling rain, but 
not having the even, clear, direct lines of descending rain seen 
at a distance. It puzzled me for years, but on seeing the 
phenomenon with tall cliffs as a background, I saw that the 
precipitation left the cloud as snow, but was melted to rain 
long before it touched the earth, perhaps even evaporating 
before reaching the ground. This occurs when much of the 
sky is clear and with isolated clouds mostly, where the clear 
sky furnishes a good background for observation. 


I tind that the thermometer shelter used by the cotton-belt 
observers has one fault; the rain fills the horizontal crack at 
the top of the door, and at night time the door freezes fast to 
the casing, so that damage is done in opening it. I have had 
no further trouble since I bevelled off the top of the door a 
little, thus allowing the rain to flow away. 


MIDWINTER WEATHER CONDITIONS IN WESTERN 
ONTARIO. 


By A. G. Seyrert, Stratford, Ontario, dated January 26, 1904. 

Not within the memory of the oldest inhabitant has western 
Ontario experienced such an unprecedentedly severe winter as 
this. Instead of the usual autumn rainfall, fine weather pre- 
vailed up to the middle of November, when it turned cold and 
commenced to snow, and has continued almost incessantly to 
the present time. Four feet of snow on the level and drifts 
in many places four times that depth result. Country roads 
are blockaded, and communication almost entirely cut off. 
Railroads are in but little better condition. The main lines 
are kept open, but many of the branches are completely snowed 
under and abandoned for the present. Every effort is being 
put forth in fighting the elements to keep the roads open, but 
never did such conditions prevail since railroads were first 
built in this province. The high winds, the intense cold, and 
the enormous quantity of snow are more than human agencies 
can overcome. The local papersare full of details of all sorts 
of accidents and fatalities attributable to the weather con- 
ditions. Roofs breaking down from the weight of the snow, 
people frozen to death within sight of their homes, freight 
trains loaded with live stock in snow drifts until the strongest 
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animals only survived; is the tale that could be prolonged in- 
definitely. 

During the two and a half months of this remorseless climate 
the mercury has been but once or twice above the freezing 
point, and for days many degrees below zero all day. One of 
the most serious features of this condition of affairs is the 
water famine with which most of the farmers have to contend. 
The rainfall had been below the average when the winter set 
in, and since then none has fallen, and the water supply of 
most of the farmers is exhausted, causing great inconvenience 
and in many cases much suffering. 

February is usually the worst winter month in this latitude, 
and if this is the case this year untold privations will have to 
be endured before the end is in sight. 


A WEST INDIAN STORM. 


By Mr. Joun 8. Qui. 


Mr. John S. Quin, Editor of the Avis, Christiansted, St. Croix, 
sends the following relative to a disturbance of moderate inten- 
sity, No. VITI on Chart IL of the Monruiy Weraruer Revirw for Oc- 
tober, 1903. On that chart the track is given from Cuba to New 
Foundland. With regard to its previous history, Mr. Quin says: 


There was a normal condition of the atmosphere up to Tuesday morn- 
ing, October 20, for cirrus clouds were seen coming from about north- 
west. But by noon on Wednesday, October 21, an important change had 
taken place, for through the spaces among the lower and middle clouds, 
which were then accumulating in heavy masses, a layer of high clouds 
(cirro-stratus) could be seen moving slowly up from about south. This 
motion of the high clouds made it highly probable that a cyclone center 
had been formed, or was forming, toward the south. And the evidence 
of the high clouds was strengthened by that of the lowest clouds, which 
were moving rather fast from east-southeast, and thus, when taken with 
the other signs, indicated a cyclone center to south-southwest, which was 
probably its actual position at that time. The subsequent course of the 
weather harmonized with these conclusions, for by noon on Thursday the 
wind had gone round to south, and it was coming from the same quarter 
on Friday morning, with much cirro-stratus coming from the west. By 
noon on the same day the wind had gone round to south-southwest, and 
in the afternoon was even a little farther round toward southwest. As 
darkness approached, however, it was very interesting to notice how a 
layer of middle clouds (alto-stratus), which was coming slowly from 
southwest by west, gradually became still slower till hardly any motion 
could be seen init. The night settled down ina calm, and the early morn- 
ing (Saturday) showed the lower clouds moving from south-southeast. 
Hence, we concluded that the eyelone had left us and that the wind 
was falling back to its normal direction. It continued to fall back, till, 
on Sunday morning, it was blowing very gently from east, or, to speak 
more accurately, the clouds were moving from the east while the wind 
(surface wind) had gone round so far as to blow from east-northeast. 
The evidence of the barometer readings had in the meantime kept pace 
with the evidence of the wind changes, as will be seen from the table below. 

Now comes the very interesting question: Did this depression originate 
in the Caribbean or did it come from the Atlantic ? Considering the ap- 
parent absence of evidence from the island reports, we were at first 
inclined to the former opinion, but after arranging the evidence so as to 
take a bird’s eye view of it, we are obliged to come to the conelusion 
that the depression passed in from the Atlantic, but in so mild a form 
as at first to have escaped notice. We are inclined to believe, also, that 
the movement increased in force as it went on, and that it made a special 
advance in strength on Wednesday. To this point, however, we will re- 
turn later. We would now ask the attention of the reader who has fol- 
lowed us thus far to the table below, where we give the barometer 
readings and wind directions for the three islands, Santa Cruz, Antigua, 
and Barbados. Of these three islands, Barbados is farthest to wind- 
ward and Santa Cruz farthest to leeward, while Antigua lies between. 
A cyclone center following the usual direction would have to travel 
nearly 300 miles in passing from its nearest point in regard to Barbados, 
to its nearest point in regard to Antigua, and would then have to travela 
little over 200 miles more before making its nearest point to Santa Cruz. 
Now, if we examine the figures given inthe table, we shall see that the low- 
est morning reading for each place (the figures in italics) show a progressive 
movement from east to west. For Barbados it was on Monday, for An- 
tigua on Tuesday, for Santa Cruz on Wednesday. The table seems then 
to prove that the barometrical depression was not formed in the Caribbean, 
but over the Atlantic, and that it moved from the latter into the former. 

But is there any evidence of a cyclonic movement ? If we use the word 
eyclone as meaning hurricane, certainly it isobvious that there was nothing 
of the sort; but if we use it in its proper sense, as meaning a rotary move- 
ment of the air, then there is some evidence for it. At Barbados we notice 
that the wind on Saturday morning (17th) was east-northeast, but by 
Monday morning, when the barometer had reached its lowest point, it 
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was east-southeast, and the following morning it was from southeast. 
This was a true eyclonic behavior of the atmosphere, and we can now 
see that the depression passed on the south side of Barbados. The force, 
however, must have been extremely weak, for we see no more of its effects 
among the islands to windward till we come to the south wind in Antigua 
on Thursday and Friday. That wind was doubtless a portion of the 
eyelonic movement, the center being then far away to the west. In 
Santa Cruz the cyclonic movement was well marked during the latter 
part of the center’s passage, say Wednesday to Friday, when it was 
passing south of us, and afterwards was moving off to the northwest. 

The reader is now referred to the table, which shows the wind diree- 
tions as well as the morning readings of the barometer. Where two 
directions are given for one day, the upper is from the morning report 
and the lower from the afternoon report. 

Morning readings. 


SantaCruz,8o’clock, Antigua, 9 o'clock. Barbados, 10 0’ clock, 


Wind W | 
Pressure. direction, Pressure. direction. Pressure. direction, 
| 
Saturday, October 17... .... 30.04 ese, 30.04 ne, 30.13 | ene., @. 
Monday, October 19........ 29.98 29.94 30,05 |) 8 
Tuesday, October 20........ 29.96  e, 29. 92 | 30. 06 | se., ese 
Wednesday, October 21..... 29.94 | ese. 29.94 | «¢ 30.08 | se. 
Thursday, October 22....... 29.97 | ese., 8, 29.97 | 30, 12 ese., 
Friday, October 23......... 30,00 SSW, 30.02 8., @ 30,17 | se 
Saturday October 24........ 30.03  sse. 30.03 30. 16 


Lastly, we return to the question: Did the force of the movement in- 
crease on Wednesday, the 21st? It was probably gathering strength all the 
time of its passage, and the fact that the outward flow of the higher air from 
the center was not detected here till Wednesday may be explained, at least 
in part, by the fact that its center had not till then arrived at its nearest 
approach to us. On the other hand, there is the curious fact that on 
Wednesday morning the barometer here fell from 29.94 at 8 a. m. to 29.87 
at noon, an unusual fall, since under ordinary circumstances the reading 
at noon is about the same as at S a.m. A still more interesting fact is 
that at Antigua and Barbados the afternoon readings on Wednesday 
showed two-hundredths and seven-hundredths, respectively, below the 
afternoon readings of the previous day, notwithstanding the fact that at 
both islands the barometer had started to rise. To make this matter as 
clear as possible, we give a table of the afternoon readings of the barome- 
ter at Antigua and Barbados. 


Afternoon readings (4 0 clock). 


Date. Antigua. ‘Barbados, 

Friday, October 16........ 29, 98 30. 04 
Saturday, October 17...... * 30. 04 
Monday, October 19...... 29. 83 20. 93 
Tuesday, October 20....... 29.85 | 29.97 
Wednesday October 21.... 29, 83 29. 92 
Thursday, October 22 .... 29. 89 30. 05 
Friday, October 23........ 29. 98 30.10 
Saturday, October 24... ... * 30, 09 


*Not given. 

Perhaps, after all, it would be a mistake to attach much importance to 
this small fall; still it is well worth notice. 

If, then, we wish to make a picture for ourselves of the weather con- 
ditions in this part of the world iast week, we must first think of a wide 
area of sea out in the Atlantic, but near to our islands, over which the 
air was rather lighter than over the surrounding parts. This wide area 
gradually advances on us during the first days of the week and fills up 
the eastern part of the Caribbean Sea. By Wednesday we get evidence 
that a cyclonic center has been formed, and we see from the motions of 
the wind that this center subsequently advances toward the northwest. 
On Wednesday it is nearest to us, but by Saturday morning it has with- 
drawn itself, and the usual fine weather returns. Whether this center, 
which has thus passed us and traveled onward, has been very stormy or 
not, can not yet be told, perhaps never will be, for unless its force has 
grown so much as to assume a destructive character no one will notice 
it. For usin St. Croix the movement has been one of immense value, 
bringing us, in the form of heavy and long expected rains, just what was 
wanted to insure for us in regard to our staple industry a fairly good 
position in the coming year. 


CLIMATOLOGICAL TABLES FOR MERZIFOUN, TURKEY. 

By Prof. J. J. Manissapstan, dated Anatolia College, Merzifoun, February 26, 1904, 

In continuation of tables published in the Monrauty Wearner 
Review for January, 1903, p. 25, I take pleasure in presenting 
the following summary of monthly and annual values observed 
by myself at the observatory of Anatolia College, Merzifoun, 
latitude 40° 51’ north; longitude 35° 31’ east, altitude 751 me- 
ters, or 2646 feet. 
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Meteorological records at Anatolia College, Merzifoun, Asia Minor. 
Air pressure (in millimeters). Air temperature (in degrees centigrade). 
1908. Abso- Abso- 
. Average Average Average 
Maxi- Mini- 45 Aver- lute lute 
Average Date. Date. 7a. m. p.m. 9 p.m. age.® — Date. Date, 
694. 97 699. 3 25 687.7 1 — 3.6 6.5 2.8 2. 38 1.47 — 3.93 5. 40 8.5 —13.5 26 
PE oGecdeesees cocccdceceesceccine 695.5 703. 5 26 686. 2 16 5.95 2.89 0. 96 1.14 3.9 — 34 7.3 10 a 10.5 20 
March..... 693 699. 2 28 685 7 1.70 8.41 3. 66 4.3 9. 47 0. 32 9.15 19.5 31 35 17 
688, 5 694.7 4 634.7 7 10. 25 16.4 10.45 11.8 18,18 6. 25 11.98 24 19 1.5 4 
May. 690. 9 695. 8 15 686. 5 25 14. 93 18.9 13.1 15 20.9 O34 11.56 30 4 5.5 19 
June 688.7 692.9 4 682.4 23 18, 25 21.4 6.5 | 17.6 23.5 12.1 11.4 28 28 9.5 7 
690, 1 64 15 685.3 22 19.3 22. 8 7.3 191 24.30 13. 42 10, 88 9 9 6 
oe 690.3 695 6 682. 8 18 17.6 22.5 16.8 18.4 23. 5 13.5 Is 
September. 693. 8 698. 1 5 688 13.1 Is.4 12.8 14.5 19.2 8.9 10,5 28 16 2.5 28 
ds 692.5 697.2 15 685 11 8. 92 15.9 15 11.9 16.6 6.9 9.7 23 1 23 
cen. 695.9 699.7 2 25 2.9 8.15 4.8 5.2 8.6 2.2 6.4 22 — 4.5 27 
December .......... 700, 3 22 685.5 2 6 3.1 3.5 6.5 1.3 5.2 11.5 3 5 
Annual...... 693. 8 697.5 685.5. 8. 28 14. 02 9.4 10.3 14. 68 5, 57 30.5 —13.5 
Cloudiness, 0-10. Precipitation. Wind, number of observations with 
1908. Clear Cloudy 
7am 1:45 pm | days days Total. Maxi- Date. with more N. NE, I SE. SW. NW. Calm, 
pm age. (less (more mum, than 
” 
than 2). than 8). Pye 
40.0060 6.8 6.7 5.4 6.3 8 20.2 5 18 2 5 1 40 1 3 3 3 29 
UNI bbs 66 vbssdsdecrecedctenscccs as 5.2 4.1 4.9 8 7 7.9 2.2 23 4 1 3 35 4 0 2 7 4 6 23 
4.7 5.4 a8 4.6 11 35.2 13 12 5 3 2 40 3 5 0 0 1 34 
April 4.1 54 4.3 4.6 s 4 29.7 8.7 26 4 5 3 21 2 8 2 13 4 2 35 
May. 4 6.2 5.3 5,2 5 y 87.1 19.8 6 4 S 4 2 1 ! 0 9 0 4 45 
June 4.5 5.5 4.6 4.8 6 5 95.1 244 Bi 6 Ww 3 3 3 2 0 i “ 1 36 
July 3.9 3.8 1.9 3.2 M4 3 25.2 6 6 1 5 22 32 4 0 0 2 1 0 22 
Ps owoeedvessdsesccccesnesseceees 44 3.8 2.6 3.6 12 3 73.3 25. 6 6 1 5 23 21 1 0 0 1 1 0 46 
3.6! 2.1 2.8 2.8 15 1 10. 7 10.7 0 1 13 20 0 0 1 0 0 1 
3.6 3 3.3 17 3 33.7 20 31 1 5 4 2 0 72 
November... .. 6.6 6.7 5.4 6.2 4 11 3A. 8 14.8 M4 1 5 13 2 0 0 0 0 0 75 
9.2 7.5 8.2 1 20 2.1 7 3 4 2 0 0 1 0 0 0 sg 
4.9 5.3 4.2 4.8 109 482.0 32 104) 26 18 8 13 21 
Nore, —The decimals are printed as in the original manuscript. Unfortunately, the total number of rainy davs is not given. *1/3(7a.m, + 1.45 p.m. 9p. m.). 


REMARKS ON BIGELOW’S STUDIES ON THE CIRCULA- 
TION OF THE ATMOSPHERE. 
By Prof. A. Wortkor, dated St. Petersburg, Russia, March 1, 1904. 

The best means to detect an influence of a change’of solar 
radiation on the temperature of the atmosphere would be the 
difference of pressure between tropical heights and the low- 
lands at their base, as has been shown by Hann. The pres- 
sure differences would depend not only on the temperature of 
the whole air stratum between the pairs of stations, but also 
on the quantity of vapor, for as the Tropics have a great per- 
centage of water surface a larger evaporation would result 
from a greater quantity of solar heat, and the effect on the 
temperature of the lower stratum would be marked in some 
cases by increased cloud and rain. Unfortunately there are 
few mountain or even plateau stations of the Tropics with 
long records. India and Ceylon would alone be available, but 
in that region there are stations covering the years 1873-1900 
which Professor Bigelow uses. For a shorter period nearer 
to our time the stations in Peru and Hawaii would be available. 
As the tropical high stations are few and their importance is 
great, it would be worth while to make all the calculations 
necessary to give a true mean; the reduction of different 
hours of observation is facilitated by the very great steadiness 
of the daily variations of pressure in the Tropics, so that the 
reduction factor from hourly observations in the lowlands 
could be used, taking into account the diminution of pressure 
with altitude. I hope these remarks will not be taken as a 
disparagement of the excellent work of Professor Bigelow, but 
simply as a suggestion for a future extension. 


THE VERTICAL COMPONENT OF THE WIND. 


By Rev. Mare Decneverens, 8. J., Director of the Observatory of St. Louis, island of 
Jersey, England, dated March 1, 1904. 


In the Monruty Wearner Review for November, 1903, page 
536, there is an interesting note in which the Editor speaks of 
the vertical component of the movements of the atmosphere. 
It concludes with the following remarks: 


It is very desirable that we should have both demonstrations and 
measurements of the rate of ascent and descent of currentsof air. * * * 
Any contribution to the subject of the vertical component of atmospheric 
motions will be welcome to the meteorologist. 

Previously, in the Editor's “ Treatise on meteorological ap- 
paratus and methods,” in 1887, he described an inclinometer 
of my invention, intended to measure the angle of the wind 
with the horizon, but said nothing of the anemometer with 
which, in 1887, I replaced this very defective vane. This ane- 
mometer fulfils the wish which he expressed to see an ane- 
mometer of rotation substituted for the vane. 

I put it in operation at the Observatory of Zi-Ka-Wei, China, 
in 1896 and 1897. After my return to Europe I installed it 
in 1894 at Jersey, under conditions according well with those 
which the Editor demanded, in 1887, to ensure observations 
of real utility: 

Only in a level country or at sea, with a vane (or better an anemome- 
ter of rotation) established upon a very high tower, can we feel assured 
that the results of vertical measurements will be of meteorological im- 
portance, and that general currents, vertical or inclined, are really the 
subject of observation. 

Jersey is a rather small, level island at the mouth of the 
English Channel, and the steel tower, of which I send a pho- 
tograph, fig. 1, intended for the exposure of the anemometers, 
was erected on a hill of 55 meters, near the shore; it is, itself, 
50 meters high, and the anemometer rises above it 6 meters, 
so that the total elevation of the anemometer is 111 meters. 

Besides the picture of the tower I send also one of the Dechev- 
rens universal anemometer, fig. 2. I had conceived the idea 
of it in China, and succeeded in having it constructed by the 
firmof Richard, at Paris. It analyzes the movement of the air 
in the same manner that a complete magnetograph analyzes the 
magnetic condition of the earth; it measures at the same time 
the direction of the wind and the two components, horizontal and 
vertical,of its velocity. Inorder to get the horizontal compo- 
nent I have substituted, for the hemispherical cups of Robinson, 
straight semicylinders, which you will easily distinguish in the 
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picture in the anemometer on the right; it is evident that this 
anemometer can not feel any effect from the vertical component 
of the wind. On the other hand, my inclined-blade anemome- 
ter, on the left, can not be influenced by the horizontal com- 
ponent, and by means of the mechanism inclosed in the box 
below, separate electric currents register, without any con- 
fusion, both the ascending and descending wind currents, 
respectively. The direction of the wind, also. is given elec- 
trically by the revolution of the two parallel vertical wind- 
mill wheels, which are below the horizontal bar carrying the 
anemometers. These two wind wheels have another object, 
viz., in revolving with the wind to turn also the horizontal bar 
with its two anemometers. Thus, the latter always face the 
wind, and one of them can never screen the wind from the 
other. This is of great importance in the use of rotary ane- 
mometers, and I am persuaded that in a great number of ob- 
servatories, and particularly at the Eiffel Tower in Paris, the 
observations of wind velocity obtained with different forms of 
anemometer are made erroneous by the proximity of other 
apparatus erected in nearly the same horizontal plane. At 
Jersey the universal anemometer is alone on the axis of the 
tower, and its two windmill wheels are always under the same 
conditions with regard to the direction of the wind. 


Fig. 1.- Steel tower of the St. Louis Observatory, island of Jersey; 50 
meters in height; the anemometer at the summit is 111 meters above 
sea level. 


The observations commenced in the course of the year 1894. 
The first eight years now form the subject of detailed studies 
which will be published shortly. 

In the meantime, I believe I may do you a service by com- 
municating the general results of two years which I have 
studied especially with regard to the descending component. 
These results do not differ sensibly from those of the eight 
years together. 

The diurnal variation of the horizontal component of wind 
velocity at 111 meters above the sea level at Jersey is feeble 
compared to what it is near the ground and on the Continent. 
The ratio of the maximum to the minimum is only 1.06.'_ The 
variation is intermediate between that of the plains and that of 
the mountains; in the former we have the maximum at noon, in 
the latter a freshening of the wind in the middle of the night. 


''That is 25.55/24.13. 
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Average components of the hourly velocity of the wind at 111 meters altitude on 
the island of Jersey. 


October, 1901, to September, 1903. 


. Vertical component. Ratios. 
Hours, Hori- 
zontal ; 
compone 
Ascending, | Descending, 4 D 
a D. H 
Nilometers. Meters. Meters. 

Midnight-1 a.m ...... 25. 00 2779. 2 35.1 0, 1098 0. 0126 
1 a. 24. 80 2753.6 34.3 0. 1096 | 0. 0125 
24. 72 2738. 1 34.2 | 0, 1094 0.0125 
SO. 24.77 2720.4 $2.8 0. 1085 0. 0121 
SO, 24.45 2708, 9 34.2 1095 | 0. 0126 
24. 32 | 2708. 0 37.5 0. 1098 0. 0138 
6a, m.-7a,m...... 24.13 | 2724.7 48.2 0.1109 0.0177 
7a.m.-8a.m....... 24. 35 | 2777.6 63. 2 0.1115 0. 0227 
8a. m.-9a.m........ 24. 58 | 2849.9 82.3 0. 1126 0, 0288 
9a. m.-10 4. m....... 24. 92 | 2934. 5 101.0 0.1137 0. 0344 

10a. m.-1l a, m....... 25, 28 | 3014.3 117.0 0.1146 0. 0388 

11 a. m.-Noon......... 25.46 | 3075.0 | 127.5 0, 1158 0.0414 

25. 55 3113.8 130.8 0. 1168 0. 0420 
25, 49 3119.9 126.3 0.1174 0. 0405 
2p. m.-3 p. m....... 25. 40 3097.9 114.7 0.1174 0. 0870 
Sp. m.-4p. m....... 25. 26 3039. 0 98. 5 0.1164 0. 0324 
4p.m.-5p.m....... 25. 09 2965, 7 80.8 0.1150 0. 0272 
5 p. m.-6 p. m........ 24.99 2880, 3 64.0 0.1127 0, 0222 
25. 00 2822. 8 51.3 0. 1109 0, 0182 
7 p. m.-8 p. m........ 25. 07 2783.3 43.8 6. 1093 0. 0157 
Sp. m.-9 p.m. 25.17 2779.0 | 39.5) 0. 1088 0. 0142 
op. m.-10p.m...... 25. 26 2781.3 | 37.8 0. 1086 0. 0136 

10 p. m.-Il m..... 25. 34 2791.1 36.4 0, 1087 0. 0130 

ll p. m.-Midnight. 25. 20 2787.3 36.1 0, 1092 0. 0130 

Mean ..... 24. 98 2865. 0 67.0 0.1120 0. 0234 


The total vertical component is far from being negligible, 
and its variation is very regular; it is manifestly dependent 
upon the diurnal heating of the lower strata of the air, since 
it reaches a maximum of intensity toward 1 o'clock in the 
afternoon. 


Fic. 2.--The universal anemometer of Dechevrens, which registers 
electrically the direction of the wind, the horizontal component of the 
— velocity; the positive and negative vertical components sepa- 
rately. 

But what is most remarkable and probably most unexpected 
is the variation of the descending component; the annual re- 
sultant is insignificant, but the behavior of the hourly varia- 
tion is singular and will merit special attention in the general 
study which we have undertaken. The maximum of descend- 
ing velocity occurs at noon, at the same time as the maximum 
of ascending velocity, and the ratio of this maximum to the 
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minimum, which occurs at 4 a. m., is almost exactly 4. I will 
confine myself to pointing out the fact; I had previously ob- 
served the same thing in China. 

The Dechevrens clino-anemometer, or inclined-blade ane- 
mometer, measuring the vertical currents, has been adopted 
in some observatories; it was even, in 1889, installed at the top 
of the Eiffel Tower, but under such bad conditions that the 
recorded observations could not be utilized. On account of 
the feebleness of the vertical component, which generally 
causes the wind to depart but little from a horizontal plane, 
any obstruction that modifies the regular action of the wind on 
the two sides of the anemometer produces errors which quickly 
attract the notice of the observer. In the other forms of 
anemometers, having great velocity of rotation, these errors, 
while probably greater, are less apparent; whence it happens 
that they have hitherto been neglected, though improperly so. 
It is this circumstance which led me to adopt the special ar- 
rangement of the Dechevrens universal anemometer. The 
only one in existence is at Jersey, because I have not made it 
sufficiently well known; but I wished first to have a certain 
number of years of observation to study and publish. This 
I hope to be able to do in the course of the present year, but 
meanwhile I wish to call the attention of meteorologists to an 
instrument destined to render service by the originality and 
genuine value of the observations which it will furnish. 


THE IMPORTANCE OF A KNOWLEDGE OF VERTICAL WIND COMPONENTS, 


By watching the motions of dust and light objects blown 
along by the wind at the earth’s surface, we shall find that 
however strong or light the wind may be and however smooth 
or rough the surface of the ground, yet the dust while carried 
along horizontally is always blown upward by the wind; after- 
wards, in sheltered places, it settles by its own weight down 
to the ground. The gusts of wind are thus seen to have a 
strong upward component, and are followed for a few moments 
by a steady horizontal motion. After that comes a gentler 
wind that may have a downward component, but this is usually 
too gentle to be noticed, and very delicate apparatus would be 
needed to measure it. It is only in the rear of large obsta- 
cles that we sometimes find heavy downward gusts. Un- 
doubtedly the volumes of the ascending and descending air 
must be the same, and if we could measure the vertical com- 
ponents at some point high above the earth’s surface we should 
undoubtedly be able to prove this equality, but at any point 
near the earth’s surface we can not possibly do so, and this 
because of two reasons. The earth’s surface is a rigid lower 
boundary for the atmosphere; whatever air strikes against it 
must thereby have its direction and velocity changed, and this 
mechanical influence of the boundary must extend to a con- 
siderable distance upward. The rapid descent of a stream of 
air toward the ground begins to be appreciably checked before 
it reaches the latter, and is then at once deflected into a hori- 
zontal movement. This movement may be much more rapid 
than the vertical descent, because the latter produces a special 
horizontal gradient of pressure forcing the air outward while 
the rest of the descending air is steadily pressing downward 
at the center. This is the origin of the violent upward gust 
in the front of every advancing and rolling mass of air. The 
front of every cold wave, of every thunderstorm gust, of every 
dusty gust in the streets of a city presents these upward gusts 
in the front of an advancing mass of air, which is in general 
pushed onward by a mass that is descending slowly ‘o the 
ground or flowing toward the Tropics. Now, all gusts, as has 
been shown by Professor Marvin, are sources of insidious errors 
in the records of any whirling anemometer whose arms have 
a large moment of inertia; these invariably record too large a 
movement. The ordinary gusts of wind peculiar to the climate 


of Washington City have an influence that has been determined 


MONTHLY WEATHER REVIEW. 


Marcu, 1904 


by Professor Marvin by the use of special anemometers 
whose moments of inertia are exceeding small, an influence 
that amounts to a considerable per cent of the recorded velocity 
of the wind. (See Monruty Wearner Review, February, 1900, 
p. 58, or Annual Report of the Chief Signal Officer, 1890.) This 
influence varies with the strength and duration of the gusts, 
and the correction for it should be determined for each locality, 
as it may depend very much on the building and on the method 
of mounting the anemometer. Marvin's small paper-cup ane- 
mometer was afterwards loaned to Professor Langley and used 
in his determinations of the gustiness of the wind. 

Indevendent of all questions as to the method of construc- 
tion and instrumental corrections of the Dechevrens or any other 
form of anemometer intended to measure vertical components, 
the fact that the descending motions are usually so feeble as 
compared with the ascending makes it evident that the above 
records obtained by Dechevrens on the island of Jersey and 
those obtained by others located anywhere near the ground are 
not giving us the desired relation between the ascending and 
descending motions of the free air. At Jersey the descending 
component is at midday only 4 per cent and at night-time about 
1 per cent of the ascending. In Washington or other interior 
stations the descending velocities at night-time would show a 
very much higher average ratio, since the horizontal and as- 
scending velocities frequently become inappreciable, while de- 
scending gusts still occur. In the case of foehn or chinook 
winds only the descending gusts are violent. 

If the Dechevrens anemometer had no moment of inertia and 
could record the lightest winds and the heaviest gusts with 
the same accuracy, then the relations between his ascending, 
descending, and horizontal components would be valuable 
numerical expressions of the lower boundary conditions that 
must be introduced into the solution of the differential equa- 
tions that occur in hydrodynamics. Accurate observations of 
this kind are needed for many localities, and the special con- 
ditions surrounding the island of Jersey makes that one of the 
most interesting spots. But we also need measurements of 
the three components at much higher elevations and in much 
freer air than is found so near the earth's surface. The obser- 
vations of the altitude of a kite, the strain on its wire, the 
special curves in the sag of the wire, and the alternate rising 
and falling of the kite itself have long been recognized in a 
general popular way as revealing the presence of ascending 
and descending currents in the free air. In fact, the continu- 
ous records of tensions and altitudes and of the sway to the 
right and left, are sufficient to show that the oscillations of 
the upper winds on either side of a mean position are about 
equal, and that there is no such general discrepancy between 
ascending and descending currents, as is shown by Dechev- 
rens in the table for the island of Jersey. 

Langsdorf quotes a rule adopted by millwrights as the 
result of the experience of centuries; in accordance with it 
the plane of rotation of the windmill sails is inclined to the 
vertical at an angle of 15°. It is popularly said that the dan- 
gerous gusts blow downward, and that the plane of rotation 
must be tipped over so as to be normal to the gust, but it is 
likely that the play of the wind around the mill is an equally 
important factor. In great storms the masses of heavy air 
descend with a boom like that of rolling surf; so also they do 
in the lee of an obstacle shaped like Table Mountain at Cape 
Town, but these are special cases.—C. Abbe. 


NOTE ON THE DECHEVRENS UNIVERSAL ANEMOMETER. 


In 1894 the Weather Bureau installed at Washington one of 
the Dechevrens vertical movement anemometers, as made by. 
Richard. The anemometer appears to be of practically the 
same construction as that shown in fig. 2. The mill for 
measuring vertical movement was the only part installed, and 
this was placed at the tiptop of a tall slender support rising 
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about 40 feet above the floor of the roof platform on the top 
of the Weather Bureau building. Even under these conditions 
of exposure the results were entirely unsatisfactory from a 
meteorological point of view, as the record showed a decided 
upward movement of the air, especially when the horizontal 
movement was considerable and from the north and west. 
This result was due altogether to the upward flow of the wind 
in striking and passing over the Weather Bureau building. 

It was not considered feasible to provide a better exposure 
on a more lofty support, and after several months the ane- 
mometer was removed. 

It is highly gratifying to see that the question of exposure 
has been so carefully considered by Rev. Mare Dechevrens, 
and the only doubt in my mind is whether the anemometer on 
the tower is elevated sufficiently above the top platform of the 
tower to be entirely free of eddies and disturbances caused by 
its proximity. The meagre knowledge of these conditions 
afforded by an examination of the photographic illustrations 
of the tower does not enable us to form satisfactory conclu- 
sions. A proper exposure of the anemometer is, however, only 
one of the several serious difficulties connected with the prob- 
lem of measuring the vertical motion of the air. 

A similar difficulty is found in the installation of the ane- 
mometer, so that it shall be absolutely neutral in a strictly 
horizontal wind. It is obvious that if the axis of the ane- 
mometer is slightly inclined from the vertical, then a wind 
moving horizontally will have a small component of motion 
parallel to the axis of the mill, and will presumably cause it 
to rotate. We have, therefore, in this defect of installation, a 
source of error which it seems to the writer it is very difficult 
to avoid. To be properly exposed, the instrument must be on 
the summit of a relatively slender support. To make the axis 
strictly vertical under these conditions is by no means an easy 
matter. We apprehend that the flexure or yielding of the 
support under wind pressure, especially with great horizontal 
motion, may not be negligible. 

In the case of the Dechevrens universal anemometer, it is 
not sufficient to secure perfect verticality for the axis of the 
vertical component mill only. The axis of the apparatus which 
orients both anemometers must also be made strictly vertical, 
and furthermore must possess such an adequate degree of 
rigidity that flexures and temporary displacements from the 
vertical are not possible. 

Even supposing, however, that a sufficient approximation to 
verticality has been attained and maintained, there is still 
another source of instrumental error that must be corrected 
numerically or eliminated mechanically before a true interpre- 
tation of the records is possible. This has reference to the sym- 
metry of the four vanes and arms constituting the vertical move- 
ment mill. Itis easy to see that if the complex system of pres- 
sures acting on this mill when it is subjected to horizontal wind 
are not in perfect equilibrium, a continuous or at least partial 
rotation will be set up, and will be attributed toa vertical motion 
of the air; the mill will turn toa position where the wind will 
tend to hold it and prevent rotation, even should it be acted 
upon by a real vertical component of motion of feeble influ- 
ence. 

Finally, the vertical component of motion is at best very 
small, and any anemometer to measure it should be very sensi- 
tive. The instrument of the Dechevrens pattern furnished to the 
Weather Bureau by Richard is decidedly less sensitive than the 
anemometers commonly supplied to measure horizontal move- 
ment. The writer is of the opinion that a much more sensi- 
tive type of instrument is required. 

It is hoped that the full report of the observations on the 
island of Jersey will show how and to what extent the several 
difficulties and sources of error discussed above have been 
overcome and eliminated. 

So far as known to the writer the vertical movement ane- 
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mometer has never been subjected to actual experimental cali- 
bration. The interpretations of its indications are based en- 
tirely upon a theoretical computation of the movement of wind 
per revolution of the mill depending upon the pitch of the 
blades. Until such an assumption is shown to be justified by 
experimental data the interpretation of the observations must 
be somewhat uncertain.—C. F. Marvin. 


A STUDY OF SOME ERRORS OF KITE METEORO- 
GRAPHS AND OBSERVATIONS ON MOUNTAINS. 


By Henry CLayton, Meteorologist of the Blue Hill Meteorological Observatory, 
dated April 3, 1904. 


In order to get the best results from the records obtained 
in the free air by means of kites at Blue Hill, the errors to 
which the records are subject have been carefully studied. 
Since the methods and conclusions derived from this study 
may be of service to others undertaking such investigations, 
it seems well to publish the results promptly. 

It appears to be a common belief that errors may be elimi- 
nated from any set of measurements by taking hundreds of 
observations and averaging them. But this only eliminates the 
accidental plus and minus errors of equal frequency and value. 
Errors in one direction, or constant errors, are the rule and not 
the exception. Accordingly, in reducing the kite records ob- 
tained at Blue Hill great effort has been made to eliminate 
these constant errors. The reduction of the records has, 
therefore, been a much slower and more tedious undertaking 
than would otherwise have been the case. 

Six possible sources of constant error have been recognized 
as influencing the records. These are (1) instrumental errors, 
(2) errors in exposure of instruments when comparing with 
standards, (3) errors in reading from meteorograms, (4) er- 
rors due to the local environment, (5) errors due to the obser- 
vations being limited tg certain weather conditions, (6) errors 
in determining vertical gradients, due to simultaneous changes 
in weather conditions at various heights while the instrument 
is moving vertically from point to point in the atmosphere. 


(1)—1NsTRUMENTAL ERRORS. 


The meteorograph used at Blue Hill was made by Mr. S. P. 
Fergusson, and has been carefully calibrated, as described in 
the Annals of the Harvard College Astronomical Observatory, 
vol. 43, part 3. But in the rough usage attending kiteflying 
the instrument may be injured, and it is necessary to examine 
instrument and records after each flight for indications of such 
displacement of parts as would give rise to error. Changes 
in the positions of the recording pens in relation to the lines 
of reference on the charts are determined by comparing the 
meteorograph with standard instruments in a standard shelter 
before and after each flight. The differences are applied as 
corrections to reduce the readings of the meteorograph to 
those of the standard instruments. The errors of range are 
more difficult to detect than simple displacements of the zero 
of the scale, but are very important, because the instrument 
is likely to encounter much lower temperatures and humidities 
in the upper air than are encountered at the ground, and, if 
the corrections found at the ground do not remain the same 
aloft, where the readings are much lower, considerable error 
may result. The temperature and humidity usually change 
considerably between successive kite flights, so that this gives 
an opportunity for roughly testing the range each time. If 
any change is suspected, the instrument is recalibrated. Errors 
due to the flexure of parts of the instrument under various 
strains are also carefully sought for; such errors may be large 
unless the instrument is carefully built. In certain cases cor- 
rections are needed for the sluggishness of the instruments, 
but as there is risk of additional error in applying these cor- 
rections it has not been attempted at Blue Hill, except in the 
case of the humidity when the correction was apparent. On 
the other hand, an attempt has been made to avoid this error 
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by ascertaining experimentally how long a time was needed 
for the instrument to acquire the observed conditions, and then 
reading the meteorograph curves at places where the instru- 
ment was stationary in height for the proper length of time. 


(2)—®RRORS IN EXPOSURE OF INSTRUMENTS. 


The best method of comparing the instrument with a stand- 
ard is in a closed box with thick walls where the temperature 
is changing slowly and an active air circulation is kept up by 
means of a fan. This method was tried for a while at Blue 
Hill, but, owing to its inconvenience, the method most used is 
to compare the recording instrument with the observatory 
standards in the thermometer shelter in the open air. The 
free air near the earth’s surface during the daytime is a con- 
fused mass of ascending and descending air currents of slightly 
different temperatures and humidities. These currents pass- 
ing through a thermometer shelter cause rapid oscillations in 
temperature and humidity, and make it very difficult accu- 
rately to compare instruments in different positions and of dif- 
ferent degrees of sensitiveness. The comparisons can be made 
much more accurately at night, and it is now customary at 
Blue Hill to compare the recording instrument with the stand- 
ards during the evening or very early morning preceding the 
kite flight, and again during the evening following the kite 
flight. Another method of comparison which has been used 
elsewhere is to suspend the instrument in the kite before leav- 
ing the ground, and then with a psychrometer whirled in the 
open air near the kite determine the corrections necessary to 
apply to the recording instrument. This method is subject 
to considerable error, because the meteorograph in such a 
situation records a temperature two or three degrees higher 
than that shown by a thermometer in a shelter about a 
meter above the ground. This may be proved by exposing 
the meteorograph in the shelter and then in the kite while lying 
on the ground. The Fergusson, Richard, and Marvin meteor- 
ographs have all been tried in this way and give similar results. 
The thermograph tube in the Marvin meteorograph is perhaps 
better protected from terrestrial radiations than the others 
near the ground, but this instrument also shows the heating 
distinctly, even in midwinter when the insolation is weak, as 


Fie. 1.—Influences of exposure of meteorograph. 


can be seen from the accompanying chart, fig. 1, recorded on 
January 8, 1903. During the interval marked a} the thermo- 
graph was in the thermometer shelter; during the interval ¢ d 
it was tied in the upper part of the kite which was lying on the 
ground; during the interval d e the kite and meteorograph were 
in the air at varying distances from the ground; during the in- 
terval e / the kite was again lying on the ground with the instru- 
ment suspended in it; and during the interval g h the instru- 
ment was again in the shelter. Now during the intervals c d 
and e f the temperature recorded by the kite meteorograph was 
evidently too high, and if, when the instrument is in such a po- 
sition, a correction is found by means of a sling thermometer 
or a thermometer in a shelter, this correction will be too large 
to be applied to the records obtained when the kite is flying 
freely in the air and the corrected readings will all be two or 
three degrees too low. The result of applying a correction 
in this way would be to show an abnormal gradient in the 
temperature between the earth’s surface and the place where 
the first value is derived from the kite record in the free air. 
In such a case the vertical gradient near midday might appear 
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to exceed the adiabatic rate very greatly. The same result will 
follow if no correction is applied to the thermogram and the 
curves are read and used as they are recorded. It is found 
at Blue Hill that the greater the care taken to eliminate these 
errors the more nearly does the vertical gradient during the 
day approach the adiabatic rate. 


(3)—ERRORS IN READING FROM METEOROGRAMS. 


The greatest source of error in reading off the meteorogram 
is the timeerror. The different pens of a meteorograph rarely 
have the same time error, so that if on the same chart the 
heights are read from the barogram and the temperatures 
from the thermogram and the same correction for time error 
applied to each, the temperatures may be constantly too high or 
too low for the same altitudes above sea level. Furthermore, 
serious errors may be made in reducing the records of the 
meteorograph to the heights determined from theodolite 
measurements made at the ground, unless the time errors are 
accurately known. In order to keep a check on the time and 
allow for the sluggishness of the instruments, stops of five 
minutes or more are made from time to time when letting out 
the kites or reeling in. In addition, observations are made 
every minute during a large part of each kite flight at Blue 
Hill when the kites are visible, so that every rise and fall of 
the kites can be detected on the meteorogram. Another error 
in reading the charts arises from the thickening of the trace 
due to different degrees of vibration of the kites. In some 
cases error can be avoided by reading the middle of the trace, 
but in other cases the vibrations are not symmetrical on both 
sides of the mean, and experiments must be made to determine 
the proper portion of the trace to read, or the proper allowance 
for error. The stability of the kites and the rigidity of the 
instruments have recently been so much improved that this 
difficulty is not a serious one except in very high winds near 
the ground. 


(4)—-ERRORS DUE TO THE LOCAL ENVIRONMENT. 


The place from which kites are flown may be subject to cer- 
tain local conditions which would lead to error in interpreting 
the records. For example, the air immediately above a hill or 
mountain may be occasionally or permanently colder than the 
normal condition in the free air at the same height. Dr. Ber- 
son has shown that the temperature in the free air on the 
Brocken is lower than that found at the same height in the free 
air from balloon ascensions (Wissenschaftliche Luftfalrten, 
Band III, 8. 89), and Mr. Dines has found that the tempera- 
ture on Ben Nevis is lower than the temperature of the free 
air at the same height at a distance from the mountain.' At 
Blue Hill during the daytime, when ascending and descending 
currents are indicated by the kites, the temperature falls very 
uniformly with increase of height until a height of several 
hundred meters, usually the top of the ascending currents, is 
reached. When this uniform rate of fall is extended down- 
ward to the level of Blue Hill the temperature indicated for 
the free air agrees closely with the temperature observed on 
the hill. Moreover, when the vertical gradient of tempera- 
ture is plotted by joining the temperatures recorded at the 
Blue Hill valley station with the temperatures recorded at the 
kites from 200 to 500 meters above sea level it is found that 
the interpolated temperature at the height of Blue Hill agrees 
closely with the observed temperature. The valley station is 
in a broad open valley and is about 15 meters above sea level. 
But probably the best test of this matter has been obtained 
during the past two years when temperature records simal- 
taneous with those at the kite have been obtained at the top 
of a wooden tower built by Mr. Rotch near the base of Blue 
Hill. The top of the tower is about 30 meters above the gen- 
eral level of the surrounding land, and the exposure is as near 


1 Nature, vol. 68, p. 155. 
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a free air exposure as can be obtained. By plotting the 
temperatures observed simultaneously on this tower (78 meters 
above sea level) and at the kite, the temperature of the free 
air at 195 meters above sea level can be read from the plot 
and compared with the temperature observed at the same level 
on Blue Hill. The results are as follows, the minus sign mean- 
ing that the temperature on Blue Hill was lower, and the plus 
sign that it was higher than the interpolated temperature of 
the free air at that height: 


1902, 1903. 


Aug.7 Sept.4 | Nov.G Dee.4  Jan.8 Feb.5  Mar.6) Mar. 26 
Differencein°F.; —0.2 —1.0 0.0 —0. 3 +0.2 $0.1 —0.5 
| | 
1903. Mean. 
April May7  June4 July 2 | Dee.3| Feb. 4 
Difference in °F... 0.0 +0 0.0 +0.2 | —).1 0.0 —0.1+0.1 
| 


Most of these differences are the means of the results ob- 
tained during the ascent and the descent of the kite in each 
case. These figures indicate that during the day when the 
air currents are ascending and descending freely and the adia- 
batic rate of decrease prevails in the air the temperature on 
Blue Hill does not differ appreciably from the temperature of 
the free air at that height. In no case has the temperature on 
Blue Hill been found appreciably higher than that indicated 
for the free air. 

At night, however, the temperature on the hill is lower than 
that of the free air at the same height. This can be ascer- 
tained by interpolating the temperature between the tower 
and kite, or more directly by comparing the temperature on 
Blue Hill with that recorded simultaneously by the kite me- 
teorograph when it sank to the level of Blue Hill in the free 
air at a distance from the hill, as happened occasionally when 
the kites broke away and the flying line caught on some ob- 
ject in the lowlands. The following results were determined 
by the latter method. The minus sign indicates that the tem- 
perature on Blue Hill was lower than that in the free air: 


Year. 1897, 1898, 1900, 1900. 1901, Mean. 
10:50 p.m. 3:10 a.m. 9:17 p.m. 10:12 p.m. 9:17 p.m. 
Temperature in °F .......... —2.3 —7.0 0.0 —4.7 0.0 —2.8 


This cool stratum is usually not more than 50 to 100 me- 
ters thick. When the kites are being reeled in at night the 
kite meteorograph generally shows a uniform rise of tempera- 
ture with descent until it is within less than 100 meters of the 
top of the hill, where a sudden fall of temperature occurs. 

The fact that the air immediately above the hill is not appre- 
ciably heated during the day appears to prove that there is 
no heating of the air by radiation from the hill itself in addi- 
tion to the heating by radiation from the ground in general. 
Conversely, since poor absorbers are poor radiators it may be 
inferred that radiation from the air to the hill does not cause 
a cooling in excess of cooling of air in general at the same 
height. The air passes too rapidly over the hill for radiation 
to act to any appreciable extent. 

The observed cooling might result from either one of two dis- 
tinct causes or from both combined. (1) The air blowing across 
the hill may be cooled by contact with the surface of the hill 
which is chilled by radiation. (2) The air striking the sides 
of the hill may be driven upward and cooled adiabatically 
when the decrease of temperature in the free air with increase 
of height is less than the adiabatic rate. This latter cause of 
cooling seems to be the chief one, because when the adiabatic 
rate does not prevail in the free air, the cooling above the top 
of the hill appears in the daytime. On December 8, 1900, 


MONTHLY WEATHER REVIEW. 123 


when the sky was covered with dense nimbus clouds and a 
strong southerly gale prevailed, observations between 11 a. m. 
and 1 p. m. showed that the air was cooler on the hill than at 
the kite between 100 and 200 meters above the hill, or at the 
valley station 180 meters below the hill. The tower station was 
not in operation at that time. At 11:46 a. m. the temperature 
on the hill was 1.7 °F. lower than at the kite 127 meters above the 
hill. Again on November 6, 1902, under similar weather condi- 
tions at 4:40 p. m. the temperature was 0.8° F. lower on top of 
Blue Hill than at the kite 205 meters above the top of the hill, 
and was 3.0° lower than at the tower station, 117 meters nearer 
sea level than the top of the hill. The temperature on the hill 
was also 3.1° F. lower than that at the valley station, and 
2.0 °F. lower than that of the free air at the height of the hill 
as determined by interpolation between the kite and tower. If 
cooling by contact with the soil were the cause of these differ- 
ences the cooling ought to have been greatest at the valley 
station. It isinteresting to note in this connection that the 
adiabatic rate prevailed between the valley and the hill, not- 
withstanding the fact that the time was within eight minutes 
of sunset, and the rate of decrease was much less than the 
adiabatic rate in the free air up to the height of 1500 meters. 
The same cooling at the top of the hill showed during a snow- 
storm with easterly winds on January 8, 1904, at 4:28 p. m., 
when Blue Hill was 2.8° F. colder than the free air as deter- 
mined by interpolating the temperature between the tower and 
kite, which at that time was only 66 meters above the top of 
the hill. The adiabatic rate prevailed between the tower and 
the hill, but at no other point in the air. 


Meters} 
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Fic. 2.—Distribution of temperature with altitude. 


The vertical distribution of temperature as observed on the 
afternoon of January 8, 1904, is plotted in fig. 2, as is also the 
vertical distribution observed on the evening of April 21, 1897. 
The first is a good example of the cooling of the air above the 
hilltop during the day in cyclonic conditions, and the second 
a good example of the cooling of the air above the hilltop 
during the night. The continuous line connects the observed 
values while the dotted line indicates the probable tempera- 
ture of the free air, which was evidently several degrees higher 
than that recorded at the top of the hill h h, 195 meters above 
sea level. 
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These results show that the mean temperature of the air on 


the hill must be lower than the temperature of the free air” 


at the same height because the temperature on the hill never 
rises appreciably above the temperature of the free air but 
frequently falls considerably below it. 

Since the mean temperature above every peak that has been 
compared with the temperature of the free air at the same 
height has been found cooler than the free air, it follows with 
a high degree of probability that the air above all mountain 
peaks averages colder than the free air, and as the chief cause is 
evidently the adiabatic expansion of air driven up the sides of 
the peak, the difference between the temperature of the peak 
and the free air probably increases with the height of the 
peak. From the conditions observed at Blue Hill it is easy to 
compute that the temperature above the tops of such peaks as 
Mount Washington, Pikes Peak, the Santis, and the Sonnblick 
might be 15° to 20° F. colder than the temperature of the free 
air at the same height. At Blue Hill, and probably elsewhere, 
this cooling is greatest in cyclonic conditions when the wind 
is driven up the sides of the peak with greatest force. 

If the air passing over a peak is cooled more than the sur- 
rounding air it will sink to a lower level than the top of the 
peak on the leeward side on account of the greater specific 
gravity of the cooler air. That this condition exists at Blue 
Hill is evident on days when clouds are passing somewhat 
above the summit of the hill. These clouds are seen to sink 
below the level of the top of the hill on the leeward side and 
do so for hours in succession. 


(5)—rRrRoRs DUE TO THE OBSERVATIONS BEING LIMITED TO CERTAIN 
WEATHER CONDITIONS. 


It is sometimes supposed that records obtained by means 
of kites are confined to certain weather conditions. For ex- 
ample, it is supposed that the records are obtained chiefly 
when the wind is above normal and not at all when the wind 
is very light. The kite, however, is not necessarily thus 
limited. Te pressure, temperature, and wind velocity on the 
days of kite flights at Blue Hill do not differ in the average 
from the mean obtained from all the observations at the ob- 
servatory taken in all conditions of weather; records have been 
obtained with the kites in all kinds of winds at the earth’s sur- 
face, varying from a calm to a gale. 


(6)—ERRORS IN DETERMINING THE VERTICAL GRADIENTS DUE TO SIMUL- 
TANEOUS CHANGES IN THE WEATHER CONDITIONS AT VARIOUS HEIGHTS 
WHILE THE INSTRUMENT IS MOVING VERTICALLY FROM POINT TO 
POINT IN THE ATMOSPHERE. 


Since the weather conditions sometimes change rapidly 
while a kite is moving from point to point in the air, great care 
is needed in comparing records obtained at different levels; 
different conditions assumed to be due to differences of level 
may in reality be due to changes taking place simultaneously 
at both levels. A temperature gradient derived from the record 
of a kite meteorograph during the day may sometimes seem 
to exceed the adiabatic rate when the temperature of a large 
mass of the atmosphere is falling. For while a kite is rising 
from one point to another the temperature decrease shown by 
the meteorograph is the normal decrease with increase of 
height plus the decrease taking place in the body of the air. 

The errors included under (5) and (6) will be considered in 
greater detail in the discussion of the observations in the An- 
nals of the Astronomical Observatory of Harvard College, for 
which the above is a preliminary study. 


MR. GIDEON 8S. JONES. 


Mr. Gideon S. Jones, Assistant Observer, Weather Bureau, 
died at Columbus, Ohio, March 9, 1904, after an illness of three 
weeks, due to typhoid-pneumonia. Mr. Jones was born in Ox- 
ford, N. C., January 10, 1868. 


Most of his boyhood was spent 
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at Madison, Wis. He entered the Weather Bureau in 1892 as 
an assistant observer. His duties were performed at the fol- 
lowing-named points: Norfolk, Galveston, Charleston, Cincin- 
nati, Yankton, Des Moines, and Columbus. He was a kind 
hearted and genial companion and popular with his associates. 


THE TRANSVAAL OBSERVATORY. 
By R. T. A. Innes. 


This new meteorological institution is built on a range of 
hills 3 miles northeast of the city of Johannesburg. Its alti- 
tude is 5900 feet above sea level. Its latitude is 26° 6’ south. 
The instruments now being fixed there included a Sprung- 
Fuess barograph, a Dines-Baxendell anemometer and pressure 
plate, Callendar platinum resistance thermographs, Callendar 
sunshine recorder, Hoser lightning recorder of the type sent 
to the St. Louis Exhibition, Zeiss distance finder for work on 
clouds, Halliwell rainfall recorder, as well as complete sets of 
the more usual meteorological instruments. There are 24 
outside barometer stations mostly at altitude of 4000 feet or 
more, and 198 rainfall stations, but the authorities are endeavor- 
ing to double this Jatter number in the coming season. 


CLIMATE OF SIBERIA, KOREA, AND MANCHORIA. 
By Prof. E. B. Garriott, in charge of Forecast Division. 

Korea and Manchuria may be compared in area and latitude 
with the group of Atlantic States of the United States that ex- 
tends from North Carolina to Massachusetts. The climate of 
this region differs materially, however, from that of the eastern 
part of the United States. In eastern Asia the summers are 
short, with warm days and cool nights, the spring and autumn 
seasons are transitory, and the winters are long and cold. 

Meteorological records at Vladivostok, which has about the 
same latitude as Boston, fairly represent the climate of north- 
ern Korea and adjacent parts of Manchuria. In those regions 
the monthly mean temperature remains below freezing from 
October to April, and the surfaces of the rivers serve as high- 
ways of travel five and six months in the year. At Vladivos- 
tok the annual mean temperature is 40.2°, as compared with 
48.6° at Boston. At Boston, however, the monthly mean tem- 
perature is below freezing only during December, January, 
and February, with the lowest mean, 27°, in January, as com- 
pared with 7.4° at Vladivostok for the same month. 


THE COLD OF SIBERIA. 


In Siberia, along the line of the Transsiberian Railway, the 
climate is very severe. Great mountains shut off this region 
from the moderating influences of the oceans to the east and 
south, and from October until late in the spring it is exposed 
to the sweep of cold winds from the Arctic Ocean. 

Lake Baikal, which cuts the line of the railway, and the region 
thereabouts is subject to heavy falls of snow, and the monthly 
mean temperature is above freezing only during July, August, 
and September. During the three winter months the monthly 
mean temperature at Lake Baikal is below zero, with the low- 
est mean, 6.8° below zero, in January. As a result of the low 
temperatures Lake Baikal is usually frozen to a great depth 
by January and remains in that condition three or four months. 

The maximum temperatures of the short summer seasons in 
Siberia, northern Manchuria, and northern Korea are quite 
high and frequently range above 90°, even as far north as 
Verkhoyansk, where the January mean temperature is 56.2° 
below zero and the lowest absolute minimum temperature noted 
on the earth’s surface, 90.4° below zero, has been recorded. 
Over a great part of Siberia, in fact, mercury often freezes in 
November, while in December, January, and February mercury 
remains frozen for weeks together in southern Siberia. 


MANCHURIA AND COREA. 
Manchuria, as a whole, possesses many fertile valleys that 
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are watered by the rains of the southwest monsoon. In the 
plains region of southern Manchuria extremes of heat and cold 
are marked, although not so great as in the more northern 
parts of the country. The temperature rises above 90° in 
summer and falls to 10° or more below zero in winter, and rivers 
are frozen during the four winter months. After a short 
spring hot weather begins, which is separated from the severe 
winter by an autumn of about six weeks duration. 

Niuchwang, Manchuria, which has about the same latitude as 
New York, has an annual mean temperature of 47.2°, as com- 
pared with 52.6° at New York. The monthly mean tempera- 
ture continues below freezing at Niuchwang during Decem- 
ber, January, February, and March, but at New York during 
January and February only. In July and August the mean 
temperature at Niuchwang, 77.7° and 74.4°, is 4.1° and 4.0° 
higher, respectively, than the means of the corresponding 
months for New York. 

Korea is a mountainous, well-watered country, with prac- 
tically no plain regions. Over the northern part of the penin- 
sula winter temperatures fall to 10° to 15° below zero and the 
rivers are frozen for several months. In southern Korea tem- 
peratures fall nearly to zero during the winter months, and 
snow falls during a considerable part of the winter as far as 
the southern point of the peninsula. 

Wonsan, the main port on the northeastern coast, near the 
latitude of Washington, D. C., has an annual mean tempera- 
ture of 50.2°, as compared with 54.9° at Washington, and its 
July mean is higher than that of Washington. Owing to the 
proximity of Wonsan to the sea and its sheltered position to 
the eastward of the principal mountain range of Korea, its 
temperatures month by month correspond closely with the 
Washington record; each place presents but two months, 
January and February, with mean temperatures below freezing; 
in February the Wonsan temperature averages about 2° higher 
than that of Washington. 

Fusan, in extreme southern Korea, has about the latitude 
of North Carolina, and its annual mean temperature, 54.5°, is 
about 5° lower than that of Norfolk, Va. The winter monthly 
mean temperatures do not fall below freezing at Fusan, the 
lowest, 33°, being that for January, as compared with 40.4° 
at Norfolk. The August mean temperature at Fusan, 76.8°, is 
0.2° higher than the August mean at Norfolk. 

Chemulpo, on the west-central coast of the Korean Penin- 
sula, and Seoul, the capital, have about the same latitude as 
central Virginia. Seoul has the same annual mean tempera- 
ture as Washington, with lower winter and higher summer 
temperatures. In January the monthly mean for Seoul is 
24.3° as compared with 31.8° at Washington, and in July the 
Seoul mean is 81.1°, and the Washington mean 77°. Che- 
mulpo temperatures average several degrees below those of 
Washington in winter, but correspond very closely with those 
of the same latitude on our Atlantic coast during the balance 
of the year. 


THE WINTER OF 1903-4. 


By W. B. Stockman, District Forecaster, in charge of Division of Meteorological 
Records. ‘ 

The winter of 1903-4 was an unusually cold one over the 
country to the eastward of the Mississippi River. This was 
not due to the occurrence of very low minimum temperatures, 
but to the number and succession of days whose mean tem- 
peratures continued below the normal. Over the Rocky 


Mountain slope district and thence westward to the Pacific 
Ocean, the mean temperature for each district was generally 
above the normal, and the average departures for the winter 
ranged from +0.6° to +3.9°. 
districts are shown in Table 1. 

In the upper Mississippi Valley, and in all districts east of. 
the Mississippi River, the mean temperature for each of the 


The details as to months and 
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months of December, January, and February, except February 
in the Florida Peninsula, was below the normal, and generally 
to a marked extent; the departures of the averages of the whole 
three months ranged from —1.9° in the Florida Peninsula to 
—7.5° in the Lake region. 

From month to month as the winter advanced the minus 
departures from the normal increased in the New England 
and middle Atlantic districts; they diminished in the Florida 
Peninsula, south Atlantic, and east Gulf districts; and varied 
in the Ohio Valley and Tennessee, Lake region, and upper Mis- 
sissippi Valley. 

TABLE 1.—Departures from the normal for the several months and for the 
whole winter. 


Departures from normals, 


Districts. ) Winter. 
December, | 


| 
January, | February, 
1903, 1904. 1904. 


° 
° 
} 


Ree 


Ohio Valley and Tennessee .............. 
Upper Mississippi Valley ................ 
| 


1 | 


NAVIN 


PAWN 


+++ )+4+4+4+4+/ 14+ 


++++++++4 | 


} 


The mean temperature was above the normal during each 
of the winter months in the middle and southern slope and 
south Pacific districts; in December and January in the north 
and middle Pacific and northern slope districts and North 
Dakota; in December and February in the northern and middle 
Plateau districts; and in January and February in the west 
Gulf districts. 

At only two stations having twenty-five years or more of 
data was the record of lowest temperature broken. 

At the following stations the minimum temperatures during 
January, 1904, were lower than during any preceding January 
since the establishment of the station: 


TABLE 2. 
| No, of years | Previous record 

Staten. | of record. | exceeded by- 
| 
| 16 1 

Minneapolis, Minn ...............- 14 7 
15 


8 


No record of minimum temperatures at a regular Weather 
Bureau station was broken during the months of December 
and February. 

Unusually high maximum temperatures were reported dur- 
ing December, 1903, from portions of Montana, Wyoming, and 
interior California; during January, 1904, from the mountains 
of West Virginia, and portions of the region to the westward 
of the Mississippi River; and during February, 1904, from 
portions of the slope, Plateau, and Pacific, and west Gulf 
districts, and, notwithstanding the marked negative departures 
from the mean for the month, in portions of Tennessee, Vir- 
ginia, New York, and Maine. The details of these maximum 
temperatures are given in Table 3. 
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TABLE 3.—Amounts by which the highest temperatures previously recorded 
Sor the apecified stations and months were exceeded during the corresponding 
month Of 1908- 4. 


| 
Station, Month. | sz Station. Month. 
es 
3 bal 3 
oF, oF, 
Fresno, Cal...... Dee,, 1908 16 | 1 Meridian, Miss.... Feb.,1904) 15 1 
Lander, Wyo .......|....do0.... 12 Palestine, Tex......... 1 
Miles ¢ ‘ity Mont . — 12 4 | Richmond, Va.........do.... 7 1 
Amarillo, Tex ...... ‘Jan.,1904) 13 Tacoma, Wash.........do.... 8 1 
Carson City, Nev...|....d0....) 17) Wichita, 16 1 
Fresno, Cal . 17 1 || Eastport, Me.......|....d0... | 2 
Corpus ‘hristi, ‘Tex.|....do. 18 2 || Pueblo, Colo......./.... do....| 16 2 
Lander, Wyo .......|.... 2 Roseburg, Ore 2 
Palestine, Tex. . 2 Valentine, Ne 2 
San Luis Obis ‘Call....do.... 3 || Albany, N. ¥......).... do....| 31 3 
Walla Walla, ash 19 | Paso, Tex.. 26 4 
Port Crescent, Wash|....do.... 3 Binghamton, N.Y. .do....| 5 
San Diego, Cal......|....do....| 83 | 3 | Dodge, Kans.. 5 
6 4 || Abileme, Tex ......).... 19 
Helena, Mont.. 4 | Amarillo, Tex .........do.... 13 9 
Fort Worth, Tex... 6) 5 Oklahoma, Okla... ....do.... 10 
Knoxville Feb., 1904 | 1 Fort Worth, Tex ......do.... 6 16 
Little Pock, Ark........do. 1 


"Table 4 shows the dates on which the average temperature of 
each entire district was below the normal for that district, and 
Table 5 shows when it was decidedly below, during the several 
months. 


TABLE 4.— Dates when the temperature was below the normal throughout each 


district. 
Districts. December. January. February. 
New England ................ 1,2,4-6,11,14-19, 1-6, 11, 17-20, 25-30 1-6, 8-21, 25-27 
23, 26° a 
Middle Atlantic.... ......... 1, 6-12, 14-19, 26- 3-12, 14-20, 25, 27-31 1-5, 9-21, 25-27 
at 
South Atlantic ..............- 1-4, 6-12, 14-19, 21- 3-8, 12, 14-16, 18-20, 9-14, 16-18, 20, 
2h, 30 24, 25, 27-3 , 27, 28 
Florida Peninsula... ......... 1-12, 15-18, 21-23, 1, 5, 6, 8,9, 14-16, 24, 1-4, 12, 13, 15, 24, 25 
26-28, 20-31 2h, 30 
1-11, 13-18, 21-23, 3-7, 13, 14, 23-31... 10-13, 15-17, 20- 
26, 27, 30, 31 23 
1-7, 9-11, 13-17, 20, 3-5, 23,26-31....... 1, 10-12, 18-22 
26 
Ohio Valley and Tennessee... 1-18, 22, 23, 25-31... 3,7, 13-15, 17, 18,23- 1-4, 8-13, 15-22, 25 
31 
ee ee | 1-11, 13-19, 22, 25-31 1-6, 10-12, 15, 17-19, 1-4,8-13, 15-20, 24- 
Upper Lake 1, 2, 5,6, 8-17, 22, 25- 1-5,17,24-31....... 1-47-12, 14-20, 22, 
31 
North Dakota ................ 46, 28-86. 1-4, 20, 28-28....... 2-4, 6-11, 18-16, 21- 
Upper Mississippi Valley..... 25, 2-4,23-S1.......... 14-22, 25, 
Missouri Valley .............. 2-4, 21-29, 31....... 2,3, 711, 14-19, 21, 
25, 26 
Northern slope. . 2, 20, 23-25......... 2, 7-10, 14, 25 
4 5, 8, 12-14....... 2-4, 21-23, 25-29, 31. 8-10, 16-19, 21 
Southern slope 4, 5, 8,9, 13-16...... 2-4, 6, 22, bs, 25-31. 9-11, 18,19 
Southern Plateau ............ chases “23. 29, 30. . 6-10 
Middle Plateau ........ .....| 4-10, 15,24,25...._ || 9,20, 31, 23, 25-81... 8-10 
Northern Plateau ............ 3-10,26,27......... 
2-11, 24 ib 18, 19, 25, 29. . . 7-9, 20, 28-29 
Middle Pacific ............... 5,6,10,90.......... 2-15, 17, 20, 27-29 
South Pacific................. 5-9, 12, 27 


The most general, and, as a rule, severest cold spell of the 
month of January, 1904, began in the Pacific districts on the 
18th, and continued in the several geographic districts as fol- 
lows: North Pacific over the 20th; middle and southern Pacific 
over the 22d; middle Plateau 20th to 31st, inclusive, except 
the 22d; northern Plateau 25th to 31st, inclusive, except the 
27th; southern Plateau 20th to 31st, inclusive, except the 25th; 
northern and middle slope 20th to 31st, inclusive; southern 
slope 2lst to 31st, inclusive, except the 24th; North Dakota 
19th to 28th, inclusive; Missouri Valley 20th to 31st, inclusive; 
upper Mississippi Valley, and west Gulf 22d to 31st, inclusive; 
the Lake region, Ohio Valley, and Tennessee, and east Gulf 
23d to 31st, inclusive; south Atlantic 24th to 31st, inclusive; 
middle Atlantic and New England 25th to 31st, inclusive; and 
24th, 25th, 30th, and 31st in the Florida Peninsula. 

Overlapping and following the cold spells of the first six or 
seven days of the month of February, 1904, there were ap- 
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parently a number of cold areas, so rapidly succeeding each 
other as to merge one with another, covering a much greater 
area, of longer duration, and marked severity, being especially 
severe in most of the districts on and immediately after the 15th. 

Over the north and middle Pacific and the northern, middle, 
and southern slope districts the temperature was below the 
normal on the majority of the days of this month, but the 
daily departures were as a rule slight, and averaged only 
—0.8°, —0.6°, and —0.1° in the northern and middle Pacific 
and northern slope districts; in the southern and middle slope 
districts the plus departures were so very decided as to over- 
come the minus departures, and create an excess averaging 
+4.2° in the middle slope, and +7.9° in the southern slope. 


5.—Dates when the temperature was 10° or more below the normal 
throughout each district. 


TABLE 


Districts. December. January. February. 

New England ................| 15-18, 26-29 - 2-5, 18,19, 28.......| 6,9-12, 16-18, 25-27 

Middle Atlantic.............. 3-6, 18, 19; 28.. 4,9-13, 16-20, 25, 26 

South Atlantic ................ 2,3,11,27 .| 46, 19, 28-S1....... 1, 10-13, 17, 18, 20 

Florida Peninsula............ 1,3,4,7,8.......... 14,1 

West Gulf... 3, 14. 19-21 

Ohio Valley and Tennessee. rs. 10, il, 13-15, 3-5, 26-28..........| 1,3, 4,8, 10-12, 15- 

17, 17, iv 20 

13-16, 26, 28-30... 2-5, 17, 18, 25, 27, 28. 1,3, 4, 8-12, 15-20, 
25, 26 

24-26 

4, 11-15. 3, 20, 23-28.........| 3,6-11, 14, 15, 21-26 

Upper Mississippi Valley..... 5, 10-15, 17, 25, 26, 2-4, 1-4, 8-12 5-19, 2 22, 
25 

Missouri Valley.............. 1,4,5,10,12-15.. 2, 3, 23-29..........| 7-11, 14-19 

Northern slope............... 12-i4.. 94,25... 2-10, 1425 

Middle slope cas 2, 3, 25, 26, 9, 10, 19 

Middle Plateau .. ........... eee ae None 9 

Northern Plateau ............ None None 

None . None 


RECENT PAPERS BEARING ON METEOROLOGY. 
Dr. W. F. R. Putiwrps, Librarian, ete. 


The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the Library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a 
Science. New York. New Series. Vol. 19. 

Taylor, Robert S. Levees, Outlets and Reservoirs as Means for 
Protection against Overflow of the Alluvial Lands of the Missis- 
sippi Valley below Cairo. Pp. 601-609. 
Scientific American Supplement. New York. Vol. 57. 
Byers, Charles Alma. Our Flood Warning Service. P. 23651. 
Astrophysical Journal. Chicago. Vol. 19. 
Baly, BE. C. C. The Spectrum of the Aurora. Pp. 187-189. 
National Geographical Magazine. Washington. Vol. 15. 


Page, James. The Sailing Ship and the Panama Canal. Pp. 167- 
176. 
Journal of Geography. Chicago. Vol. 8. 


F., N. M. An Interesting Atmospheric Phenomena. Pp. 185-186. 
Geographical Journal. London. Vol. 23. 
Murray, John and Pullar, Laurence. Bathymetrical Survey 
of the Fresh-Water Lochs of Scotland. Pp. 444-473. 
Proceedings of the Royal Society. London. Vol. 73. 
Chree, C. An Inquiry into the Nature of the Relationship between 
Sun-spot Frequency and Terrestrial Magnetism. Pp. 198-201. 
Simpson, George C. Atmospherical Radio-Activity in High Lati- 
tudes. Pp. 209-216. 
Nature. London. Vol. 69. 
—— Frost Effects at Niagara. P. 499. 


—— Relation between Temperature and Elevation. Pp. 500-501. 
—— Imperial om Pp. 537-538. 

Symons’s Meteorological M London. Vol. 39. 
—— The Sunshine Recorder. Pp. 21-22. 
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Black, W. G. Observations of Rain and Dust and Evaporation, 
Edinburgh. 1903. P. 29. 

Bulletin of the American Geographical Society. New York. Vol. 36. 

Ward, R. DeC. Climate of Panama. Pp. 90-91. 

Ward, R. DeC. Iceland Weather and the Weather of Northwest- 
ern Europe. Pp. 91-92. 

Ward, R. DeC. Climate and the Cotton-Boll Weevil. 

Knowledge. London. New Series. Vol. 1. 

Maunder, E. Walter. Is there Snow on the Moon? A Study of 
the Lunar Appenines. Pp. 64-67. 

Annuaire de la Société Météorologique de France. Paris. 452me année. 

Maillet, Edmond. Résumé des observations centralisées par le 
Service Hydrométrique du Bassin de la Seine en 1902. Pp. 33-47. 

Angot, A. Les observations météorologiques de la mission Saha- 
rienne Foureau-Lamy. Pp. 48-51. 

Violle, J. Les appareils grélifuges 4 1 Exposition de Nuits-Saint- 
Georges. Pp. 59-62. 

Chassant, —. Le régime des pluies et des vents pluvieux A Mont- 
pellier. Pp. 62-66. 

Dechevrens, —. Les variations de la température selon la verti- 
cale. Une seconde altitude limite. Pp. 67-74. 

Maillet, E. Sur la crue de la Seine en février 1904. Pp. 79-81. 

Dufour, Ch. Les orages A gréle dans le département de la Loire. 
| Review of work of Braemer.] Pp. 81-82. 

Dufour, Ch. Les anomalies du temps en Islande, et leurs relations 
avee les anomalies simultanées dans le Nord-Ouest de |’ Europe. 
[Review of memoir of Hann.| Pp. 83-85. 

Cheux, A. Résumé des observations météorologiques faites pen- 
dant année 1903 4 Observatoire de la Beaumette (prés d’Angers). 
Pp. 85-86. 

Dufour, Ch. Les variations de la pesanteur. 

Ciel et Terre. Bruxelles. 25me année. 

—— Sur l’intensité de l’éclairement par le soleil. 
tions of Ch. Fabry.] Pp. 21-23. 

—— Les pluies de chenilles. Pp. 23-24. 

Sur la diminution de l’intensité du rayonnement solaire en 1902 
et 1903. [Note.] Pp. 68-69. 

—— Variations brusques de la température dans les environs du lac 
Baikal. [Review of article of Woeikof,] P. 69-71. 

L., V. D. L'eaudéposée par les nuages au sommet dela Montagne 
de la Table (Culonie du Cap.) [Review of work of Marloth.] Pp. 
71-72. 

Annales de Géographie. Paris. 13me Année. 
Mouchincourt, Ch. La Région de Tunis. [Climate.] Pp. 150-154. 
Comptes Rendus de U Académie des Sciences. Paris. Tome 138. 
Forel, F. A. Le cercle de Bishop de 1902-1904. Pp. 688-690. 
Archives Nécrlandaises des Sciences Exactes et Naturelles. La Haye. Série 
Il. = Tome 1X. 

Waals, J. D. van der. L’état liquide et léquation d'état. pp. 

1-33. 


Pp. 96-97. 


Pp. 87-88. 


[Note on observa- 


Archives des Sciences Physiques et Naturelles. Genéve. 4me Période. Tome 17. 
— Observations météorologiques faites aux fortifications de Saint- 
Maurice pendant les mois de juin, juillet et aodt 1903. Pp. 300-307. 

Annalen der Hydroraphie und Maritimen Meteorologie. Berlin. 32 Jahrgang. 

Becke, v. d. Das Sturmwarnungswesen europiischer Staaten. 
Pp. 147-158. 

Krebs, Wilhelm. Verzerrungsformen der aufgehenden Sonne. 
Pp. 158-161. 

Das Weltall. Berlin. 4 Jahrgang. 

Krebs, Wilhelm. Die Triibung der Hamburger Atmosphiire. 
Pp. 236-237. 

Das Wetter. Berlin. 21 Jahrgang. 

Ferle, Fr. F. Ueber ein Taumesserfahren. Pp. 49-52. 

Schwalbe, E. Der Schneesturm vom 18. bis 20 April 1903 in Ost- 
deutsehland. P. 52-67. 

Tllustrierte Aéronautische Mitteilungen. Strassburg. 8 Jahrgang. 

Volkmann, Wilhelm. Ueber die Bedingungen, unter denen die 
Ortsverinderung eines Ballons elektrische Ladungen auf ihm her- 
vorbringen kann. Pp. 121-130. 

Berson, Arthur and Elias, Hermann. Drachenaufstiege auf 
der Ostsee, den Norwegischen Gewiissern und dem Nordlichen 
Eismeere. P. 130-139. 

Gaea. Leipzig. 14 Jahrgang. 


—— Ein Kugelblitz im Walde. P. 310. 
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—— Radioaktive Emanation der festen Erdrinde. 
of Elster and Geitel.] Pp. 310-311. 

Meteorologische Zeitschrift. Wien. Band 21. 

Woeikof, A. Temperatur der unteresten Luftschicht. Pp. 49-50. 

Woeikof, A. Probleme der Bodentemperatur, Typen ihrer verti- 
kalen Verbreitung, verhiltnis zur Lufttemperatur. Pp. 50-62. 
kalen Verhaltnis zur Lufttemperatur. Pp. 50-62. 

Hann, J. Die Beobachtungs-Ergebnisse am meteorologischen Ob- 
servatorium erster Ordnung zu Curityba, Staat Paranda, Brasilien. 
Pp. 62-72. 

Lachmann, G. Die Schneedecke in Berlin. Pp. 72-77. 

MacDowall, Alex. B. Temperatur und Sonnenflecken. Pp. 77-78. 

Sonnenflecken und Erdmagnetismus, nach Chree. Pp. 78-79. 

—— Regenfall und Sonnenflecken-Periode in Schottland. P. 79. 

Exner, Felix M. Ueber eine Beziehung zwischen Luftdruckver- 
teilung und Bewélkung. Pp. 79-80. 

MacDowall, Alex. B. Mond und Luftdruck. P. 80. 

MacDowall, Alex. B. Mond und Wetter. P. 81. 

—— Die magnetische St6rung am 31. Oktober 1903. P. 81. 

Mazelle, Eduard. Erdbebenstérungen zu Triest, beobachtet am 
Rebeur-Ehlertschen Horizontalpendel im Jahre 1902. Pp. 81-82. 

—— Zum Klima von Davos. P. 82. 

—— Dr. Oskar Bock: Verdunstung an den forstlich-meteorologischen 
Stationen in Elsass-Lothringen. Pp. 82-83. 

Klein, Robert. Ergebnisse 5 jihriger Fihnbeobachtungen in Tra- 
goss. Pp. 83-84. 

Klima von Heidelberg. Pp. 85-86. 

H{ann], J[ulius]. G. Greim: Temperatur und Wasserfiihrung 
eines Gletscherbaches im Paznaun in Tirol. Pp. 86-88. 

Hann, J. Hundertjihrige Temperaturmittel von Calw. Pp. 88-89. 

—— Regenfall zu Santiago de Chile. P. 90. 

Hann, J. Resultate der meteorologischen Beobachtungen auf dem 
Kodaikinal-Observatorium in Siidindien im Jahre 1902. [Abstract ] 
Pp. 90-91. 

Hann, J. Klima von Minahassa, Celebes. 

Hann, J. Hodhenklima der Philippinen. 
Algué.[ Pp. 93-95. 

—— Meteorologische Beobachtungen zu Neu-Freiburg (Brasilien) im 
Jahre 1900. P. 95. 

—— Klima von Wei-Hai-Wei. Pp. 96-97. 

Meteorologische Beobachtungen zu St. Lucia (Kleine Antillen.) 

P. 97. 

Hfann], Julius. Witterung im Dezember 1903 und Januar 1904 in 
Wien. Pp. 97-98. 

Sack, G. Beobachtungen iiber die Polarisation des Himmels- 
lichtes zur Zeit der Dimmerung. Pp. 105-112. 

Augustin, F. Der tiigliche Gang der meteorologischen Elemente 
auf der Petrinwarte in Prag. Pp. 113-129. 

—— Magnetische Deklination und Inklination auf den Philippinen. 
Pp. 135-136. 

—— Die magnetischen Elemente von Tananariva. 

Stentzel, A. Selbstleuchtende Nachtwolken. Pp. 136-137. 

Quervain, A. de. Zur Kenntnis de Wolkenformen. Pp. 137-138. 

Borgen, C. Gewitter-Fernregistrierung. Pp. 138-139. 

—— Observatorium auf dem Monte Rosa. P. 139. 

——— Ausserordentlich heftige Stiirme an der Pazifischen Kiiste im 
Mai 1902 und 1903. Pp. 139-140. 

Uljanin, —. Die ersten Drachenaufstiege am Meteorologischen Ob- 
servatorium der Universitét Kasan. P. 140. 

—— Tiiglicher Gang der meteorologischen Elemente auf Franz Jo- 
sefs-Land, Teplitz-Bai 81° 47° N. Br. P. 141. 

Rizzo: Die tiigliche Drehung des Windes auf Franz Josefs-Land. 
Pp. 141-142. 

——- Resultate der meteorologischen Beobachtungen in Swakopmund 
(deutsch-Siidwestafrika) im Jahre 1902. Pp. 141-142. 

——— Regenmessungen in Togo. Pp. 143-146. 

——Resultate der meteorologischen Beobachtungen in Deutsch- 
Siidwestafrika fiir das Jahr Juli 1901-Juni 1902. P. 146-149. 

——~ Wintergewitter in Nieder-Oesterreich und Miihren. P. 149. 

Memorias y Revista de la Sociedad Cientifica Antonio Alzate.” Tome 20. 

‘Escobar, Romulo. Les pluies au Mexique. P. 4-57. 

Memorie della Societit degli Spettroscopisti Italiani. Catania. Vol. 2°. 

Bemporad, A. La teoriadella estinzione atmosferica nella ipotesi 
di un decrescimento uniforme della temperatura dell’ aria coll’ 
altezza. Pp. 31-37. 


[Review of work 


Abstract.] Pp. 91-93. 
[Abstract of Report of 


P. 136. 


NOTES AND EXTRACTS. 


EDITORIAL REVISION. 


The authors whose papers appear in the Monraty Wearuer 
Review will sometimes observe that changes have been made 
in their phraseology, sentences have been omitted, textual 
matter converted into tabular matter, explanatory notes added 
by the Editor, ete. 


As these changes have been made in good 


faith and under the conviction that they avoid introducing 
problematic questions, make the text of the article clearer, and 
increase its value to the readers of the Review, therefore the 
Editor hopes they will not be taken amiss, and that his changes 
will not be considered as a case of officious meddling. Noone 
can have the interests of the Review more thoroughly at heart 
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than the Editor. His duty is to make it a medium of instruc- 
tion toall. Whenever practicable, suggested changes in manu- 
scripts have been referred back to the respective authors for 
their approval, but in a few cases this has not been practica- 
ble. In all cases the aim has been, not to put new ideas and 
words into an author’s text, but to simply restate clearly the 
position that each author takes in reference to his own subject. 


WIND EFFECTS. 
Abstract of an article by Mark W. Jerrerson, in the Journal of Geography, vol. 3, No. 1, 
January, 1904, pp. 1-20. 

Climate may best be taught by inducing the student to ob- 
serve and study the concrete facts of the weather. From 
these the characteristics of our climate may be deduced. The 
drawing of inferences from the facts, however, involves mental 
processes in which the beginner needs training. Familiarity 
with the inductive method is needed to give faith in it, and 
there is especial need of every possible test of the results. 
For this reason it is desirable to come to our conclusions by 
as many roads as we can find. 

If it is desired to get the student to believe in our westerly 
winds as an important climatic feature, we may work along 
three lines: 

1. Observe the weather vane and after some months find 
which wind has blown oftenest. 

2. Study the weather map and make out on it the procession 
of highs and lows to the eastward. 

3. Look at the trees that have grown exposed to the force 
of the winds for indications of thrust in one direction rather 
than in others. 

To strengthen and confirm the somewhat vague and in- 
definite conclusions that the beginner may deduce from the 
first two methods, the evidence of the trees whose growth 
shows plainly the influence the prevailing wind is of the 
greatest value in teaching. 


Fie. 1.—Maple at Ypsilanti, looking north. 


The typical wind effect is not an inclination of the trunk, 
although this may appear where the ground is softened, either 


by moisture or by cultivation. The typical effect is a bending 
or inclining of the twigs to leeward, and for this reason the 
best season for these studies is after the fall of the leaf. Our 
prevalent westerly winds are recorded in the growth of the 
maples from New England to Michigan, fig. 1. The maple 
runs to slender and hairlike twigs, and the development of the 
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twigs is almost horizontal on the east side of the tree and 
vertical on the west, as if they had been combed upward on 
the other, see figs. land4. Maples give excellent wind effects 
everywhere that I have observed them, and if there are any 
about Dodge, Kans., where the prevailing wind is easterly, it 
would be interesting to know how they grow. 

The results of this wind influence are individual with each 
kind of tree. While the cottonwood, at least about Ypsilanti, 
is resistant to wind effects, its cousin, the white poplar, shows 
them in a high degree. In the poplar, curves are strongly 
developed, see fig. 2. On the east side of the tree, the 
branches form curves concave to the ground. On the west, 
vertical lines would cut not a few branches in two points with 
the curve between concave to the east, so strongly are they 
bent to leeward as they grow. In this case it is a branch ef- 
fect rather than a twig effect, while the individuality of the 
poplar comes out in the curve. The maple succeeds better in 
rearing its greater branches vertically into the air. There is 
a distinct curving here, too, in the more slender branches, but 
much less in degree. 


Fic 2.—White poplar, Ypsilanti, looking north. 


"Fig. 3.—Elm at Ypsilanti, looking north. 


Elms are available for observation through a wide stretch 
of this country. The elm branches grow longer to eastward 
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than to westward, which enables the slender ends to hang 
nearer the ground on the east. The twig effect is not unlike 
that on the maple, but the greater length of the pendulous 
end twigs takes away the appearance of combing upward on 
the west side. The tips of the lower limbs on both sides hang 
directly downward, but toward the top of the tree the effects 
are almost identical with those observed on the maple. Fig. 
3 is an example in twig. A photograph of the same tree from 
the west is quite symmetrical. 

Wind effects may also be noted in the oak, the hickory, the 
sycamore or buttonwood, and the black walnut. Many tropical 
trees have their tops one-sided under wind influence, though 
they are one-sided to south or west instead of to east. 

The best trees for observation are those standing alone in 
an open space, where they are not sheltered from the wind, 
and where the direction of their growth is not influenced by 
unequal lighting. Trees tend to grow strongly toward the 
light, but such observations as have been made seem to justify 
the statement that light usually has less effect on trees fairly 
exposed to the wind than the wind does. 

These studies may afford a method of determining prevalent 
winds in regions meteorologically unexplored. 


aN 


4.—Wind effects. 
Nore.—-These illustrations have been kindly loaned by the editor of 
the Jounal of Geography, but the numeration has been altered to suit 
this abstract. 


ARGENTINE REPUBLIC WEATHER SERVICE. 


The Weather Bureau has recently contributed two men to 
the meteorological oftice of the Argentine Republic. These are 
Mr. L. G. Schultz, who is to take charge of the magnetic ser- 
vice, and Mr. Montrose W. Hayes, Section Director, who goes 
to the central office, which is now established at Buenos Ayres, 
and who will probably also have charge of the forecast divi- 
sion. It is a pleasure to realize that there isa demand for men 
who have gone through the training implied in a long service in 
the Weather Bureau. 


SEISMOLOGICAL WORK. 


Under date of March 15 Prof. Dr. J. M. Perntner announces 
that by order of His Majesty, the Emperor of Austria, the 
seismological work hitherto supervised by the earthquake 
committee of the Imperial Academy of Sciences of Vienna will 
now be undertaken by the K. K. Zentralanstalt, and the offi- 
cial title of this institution is, therefore, changed to read as 
follows: ‘“K. k. Zentralanstalt fur Meteorologie und Geody- 
namik.” 


AVERAGES BY MONTHS OR BY SEASONS. 


In a recent letter from Prof. Victor Raulin, of Montfaucon 
d’Argonne, France, who, since the death of Glaisher, is un- 
doubtedly the oldest living meteorologist of Europe, he says: 


It is the custom of the meteorologists of Europe, and probably of the 
whole world,to group the twelve months into four seasons, beginning, 
respectively, with December, March, June, and September. 

It would be very interesting to determine and to mark out precisely 
each year the regions where droughts or excessive rainfalls prevail. 
For this purpose it would be necessary to begin by establishing a good 
average, for example, of twenty years, for a large number of stations 
in Europe. Then we should have to compare with this average the 
monthly or seasonal amounts of each of the years that have contributed 
to form it. By this means we should be able to determine the departures 
and their direction, and perhaps also to recognize some periodicity. 


The question whether the twelve months of the year should be 
classified according to the meteorological year or the calendar 


18 4 


MONTHLY WEATHER REVIEW. 


129 


year is, we think, still open for discussion. The individual 
months themselves seem to us more important than the four 
seasons of the year. But the question really depends upon what 
use we propose to make of the rainfall data. In all parts of the 
world there are some plants, some animals, some industries 
and other human interests that depend so closely upon the 
rainfall that we are continually tempted to make comparisons, 
in the hope of elucidating the complex relations and possibly 
discovering some law of importance to mankind. 

In all such researches the proper attention to important 
details requires us to make use of monthly rainfalls instead of 
seasonal. There are other broader questions, such as the com- 
parison of the local climates in different parts of the world, in 
which it may be allowable to consider only seasonal averages, 
but the publication of monthly means is certainly a primary 
duty, so that each may have the data that he needs in his study. 
For instance, in different portions of North America seed is 
sown or planted in different months, ranging from the early 
spring to the late autumn, and the development of any crop, 
depending as it does as much on the amount of water stored 
in the ground as on the current rainfall, requires us to con- 
sider the precipitation between certain definite dates, which 
do not agree with the beginnings of winter, spring, summer, 
or autumn, but may more appropriately be assumed to co- 
incide with the beginnings of special months. On another 
page, for instance, we publish a study in local climatology by 
Mr. Emigh, of Dodge, in which he shows very plainly why 
monthly means rather than seasonal means must be used for 
Kansas. 


A HAWAIIAN WEATHER BUREAU STATION. 


A regular meteorological observation station of the Weather 
Bureau, under the charge of Mr. Alexander McC. Ashley, for- 
merly local forecaster at Syracuse, N. Y., will be established 
at Honolulu. This station will be the center of the Hawaiian 
Climate and Crop Service, and will issue a weekly crop report 
and a monthly bulletin. 


UNIFORMITY IN METHODS AND STANDARDS OF IN- 
STRUCTION IN METEOROLOGY. 

Attention has been called to the fact that instruction in 
meteorology is going on at nearly all the stations of the 
Weather Bureau. In some cases the observer has only his 
assistants under instruction; in other cases he gives a course 
of lectures to classes of high schools, colleges, or universities. 
It is desirable that in all cases the instruction should be con- 
sistent with the best methods of the service, and the best 
knowledge we have of meteorology. The multitude of official 
instructions, circular letters, elementary and advanced text- 
books issued during the past twenty years leaves opportunity 
for many sources of discrepancy and uncertainty. It is possi- 
ble and desirable that uniform methods should be adopted at 
all stations, and that the instruction given in the college classes 
should be up to date. The general supervision of this whole 
subject may eventually be entrusted to some competent official ; 
meanwhile, the editor will be very glad to hear directly from 
any one in the service who has felt the need of greater educa- 
tional facilities, or who wishes to contribute his ideas and ex- 
perience to the improvement of this branch of the work of the 
service. Those who have given courses of lectures should 
send in an outline or synopsis of these; those who wish to 
give courses should state the subjects on which they think 
lectures should be given; those who have had experience in 
the instruction of beginners in regular station work can, per- 
haps, suggest some improvements in this class of work. The 
need of a general school of instruction; the desirability of 
calling in the older members of the service, so that they may 
attend advanced lectures at the Central Office; the need of a 
special text-book to supplement those of Davis and Waldo; 
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the need of a general treatise on the more difficult problems 
in the mechanics of the atmosphere; the outline of a work on 
the special relations of the climate to the crops: these are 
among the numerous questions that will bear discussion. 

In his recent testimony before the House Committee on 
Agriculture, January 16, 1904, the Secretary of Agriculture 
said: 

With regard to our educational work I want to call your attention to 
what we are doing in several States. It has been the theory of the Com- 
mittee on Agriculture of the House that we should cooperate with the 
States, and we are doing a good deal of that; in fact, we are doing a 
great deal of it. Weare not only doing that, but we are helping educa- 
tional institutions throughout the country. Some years ago there was 
not a lecture delivered anywhere in the United States on meteorology. 
We have furnished the services of 14 gentlemen to lecture in universities 
and colleges in the States, for the purpose of having, eventually, scholars 
in the land along these lines. 

I gave instructions to Mr. Moore lately to bring those 14 gentlemen— 
they are observers in certain localities who incidentally lecture to these 
colleges and universities (Yale was the last institution that applied for 
one)—into a summer school in Washington and strengthen their lectures, 
so that when they go out to entertain classes they can do it with effect, 
to the end that some of those students in meteorology will find their way 
here and enable us to do better work some day. 


WEATHER FORECASTS BY LOCAL OBSERVERS. 


A recent letter from the professor in charge of meteoro- 
logical observations and instruction at one of our cooperating 
colleges, and who is also a voluntary observer of the Weather 
Bureau, after enumerating the instruments and apparatus at 
his disposal goes on to say: 

We have gone to considerable expense, all by hard subscription, to make 
our equipment sufficient in the study of climatological conditions, and 
no effort shall be spared to add what may yet be wanting in the magnetic 
and seismic lines, not to omit the astronomical department, which is well 
under way. 

With the instruments on hand we have already been able to do some 
local forecasting, which very generally agrees with the forecasts from the 
Weather Bureau, but which is on the whole more accurate and reliable 
for our special locality, a fact which the community around begins to 
recognize. Now, if this observatory can be, over and above mere volun- 
tary observation, of any service to the Weather Bureau, I am sure we 
will cheerfully place it at your disposal. 

The above quotation presents a condition of affairs typical 
of that at many other institutions in this country. After thirty 
years of hard work, the Weather Bureau has been able to con- 
vince the people that the movements of the broad general 
features of atmospheric conditions can be forecast, and that 
too, profitably, by a discreet use of the information displayed 
upon the daily weather chart. Without this weather chart 
nothing at all could be done, but with its help one may fore- 
see quite closely in what direction the front of a cold wave or 
of an area of rain or snow will move. We may often predict 
from day to day the motions of a whirling center of wind- 
storm with a high percentage of accuracy, but the occurrence 
of rain or snow at any locality is a much more difficult matter. 

The growing conviction that the atmosphere is subject to 
the laws of mechanics; that the weather can be predicted 
from day to day, and that eventually reliable long-range fore- 
casts may be possible, has stimulated thought and research in 
all directions, and during these thirty years weather bureaus, 
weather maps, forecasts, and learned meteorologists have 
sprung up in all parts of the world. In our own country, a 
solid foundation for future progress is being made by the in- 
troduction of the study of meteorology into schools and col- 
leges where it had hitherto been entirely neglected. This is 
the status of the institution from which the above quoted letter 
was received. It is doing a splendid work in stimulating the 
study of the subject, and among its students it will, we hope, 
raise up some who will be prominent meteorologists in the 
future. It desires to do forecast work, but it would be anti- 


cipating matters by a generation or two to imagine that a 
single observatory by itself can undertake with success the 
work of local weather predictions. 
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It is now a hundred years since the meteorological society 
at Mannheim finished its work of publishing that collection 
of daily observations which Brandes used in compiling his 
daily weather maps. From that time to this it has been evi- 
dent that it is the combination of many stations into one chart 
that must be the basis of weather predictions. Only in the 
case of an isolated island like Mauritius does one feel driven 
by necessity to base a guarded forecast of an approaching 
typhoon on the local indications of pressure, wind, and cloud. 
The local forecasts made by every unofficial forecaster in the 
United States, so far as we have yet heard of them, depend 
upon the stars and the cycles, and are utter nonsense, or else 
they depend upon the daily weather map, and are only slight 
modifications of, or identical with, the official Weather Bureau 
forecasts. In fact, the Weather Bureau employs many men 
who are familiar with the study of weather maps, and it is 
hardly likely that these will on any given occasion fail to 
make as good forecasts as anybody else can make from the 
same data. Our work is open to all, and it is perfectly allow- 
able for anyone to modify our forecasts or make new ones if 
he chooses for his own personal use, but it is certainly a very 
ungracious procedure for a man to make forecasts based on 
our data and then proclaim himself as superior to the Weather 
Bureau, or lead his community to think that he knows more 
about the subject than we. Such a course may magnify him 
in the eyes of his community; may bring funds and support 
for his college; may increase the circulation of the newspaper 
that publishes his forecasts; may increase his importance as 
a popular success, and yet, at the bottom, all his good work 
must depend upon the same data, rules, and laws that are 
employed by the Weather Bureau. The success of one fore- 
caster and the failure of another is a matter peculiar to the 
man, not to the system. 

The Weather Bureau is especially interested in having our 
colleges and universities prepare young men for future mete- 
orological work in the Bureau by drilling them in meteorology 
and all the branches of physics that bear thereon. Of mete- 
orology we may say something analogous to that recently said 
by Mr. George A. Damon of electricity; namely: 


The leaders in the various branches of the electrical industry during’ 
the first developments, when electrical work was an art and not ascience, 
were graduates from the well-known university of “Hard Knocks.’ 
The men of the second generation of workers who are now doing things 
are largely the product of a semiscientifie training in schools of tech- 
nology, supplemented by experience of a practical nature picked up in a 
more or less haphazard way. A few years more will see the develop- 
ment of a third and better prepared generation of electrical experts, and 
it is safe to say that they will be the result of a combination of practical 
training thoroughly mixed with theoretical education. It must be ex- 
pected that the next generation will be superior to the present one. 


NEW ASTROPHYSICAL AND METEOROLOGICAL 
OBSERVATORIES. 


The last number of Gerland’s Beitrage zur Geophysik, vol. 
6, p. 534, contains a short report on the establishment of an 
astrophysical observatory near Tortosa, in the Province of 
Tarragona, in eastern Spain (latitude 40° 48’ north, longitude 
0° 33° east of Greenwich). This observatory consists of a 
number of separate buildings for the respective instruments 
and observers that belong to the establishment. The institu- 
tion is located on a delightful hill which overlooks the beau- 
tiful valley of the Ebro, and is, therefore, called the Observa- 
tory of the Ebro. The principal object of this establishment 
will be the study of terrestrial magnetism, considered not only 
by itself, but especially in relation to other phenomena, such 
as atmospheric electricity, meteorology, earthquakes, micro- 
seismic movements, and solar phenomena. Two buildings 
will be devoted to magnetic work; one to astronomical and 
solar work; a fourth to meteorology and atmospheric elec- 
tricity; a fifth to the continuous register of thunderstorms, 
the record of earth temperatures, the polarization of sky light, 
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and the solar radiation as measured by actinometers. The 
building for the work in seismology will be entirely subter- 
ranean. The habitual purity of the sky, the entire absence of 
electric tramways, and of whatever may produce magnetic 
perturbations render this a favorable location. The observa- 
tory is in the neighborhood of the principal college of the 
Jesuits, namely, the college of higher studies, so that those 
who expect to be sent to the Observatory at Manila will re- 
ceive preparatory education in observatory work. Fortu- 
nately, this observatory is also in the belt of totality for the 
eclipse of 1905, and it is hoped that everything will be in 
readiness for special work on that occasion. 

In 1902 an important observatory for astronomy, geody- 
namics, and meteorology was established by the Society of 
Jesuits in Grenada, Spain, and its first annual volume of 
monthly bulletins for the year 1903 has been published. A 
still older seismologic station is a part of the marine observa- 
tory located at San Fernando, near Cadiz, Spain, and repre- 
sents the high table-land of that region. At this station a 
Milne pendulum is established, whereas at the Ebro Observa- 
tory there is at present a microseismograph by Vicentini, and 
a horizontal pendulum by Grablovitz. 


In so far as observatories for seismology, earth currents, 
solar phenomena, magnetism, tides, or astronomy maintain 
also records and studies bearing upon meteorology, we must 
welcome their indefinite multiplication. As yet we have but 
a fragmentary knowledge of the earth’s atmosphere, and al- 
though it seems like accumulating an unmanageable mass of 
details, yet eventually all will be coordinated properly. The 
present state of astronomy is the result of just such a similar 
accumulation of details; crude records that are two thousand 
years old have been combined with those that are two hun- 
dred years old, and even with the most accurate work of the 
present day, in order to perfect our knowledge of the move- 
ments of the heavenly bodies. Just so it will be in meteor- 
ology. The data as to storms, the pressures, temperatures, 
and winds that have been recorded during the past fifty years 
will be combined with the more complete data and weather 
maps of the whole world that will be available to our succes- 
sors, in order that they may understand more perfectly than 
we the movements that appear to us so irregular and accidental. 


A NEW MOUNTAIN OBSERVATORY. 


By the joint efforts of the Italian Alpenverien, the Duke of 
Abruzzi, the Minister of Agriculture for Italy, and Queen Mar- 
garhita, a geophysical observatory on the summit of Monta 
Rosa, at an altitude of 4560 meters (14,961 feet), has at last 
been erected. It is the highest in Europe except that of Vallot 
on Mont Blanc, and higher than the station on Pikes Peak 
formerly occupied by the Weather Bureau. The regular ob- 
servational activity will begin in the summer of 1904. Young 
men expert in meteorological and physical laboratory work 
will be appointed as assistants. It will be occupied in the 
winter time as well as in the summer if the severity of the 
weather does not prevent. Both the observatory and the hut 
of refuge for mountaineers will be accessible, not only to 


Italian but to foreign students who wish to carry on geo-— 


physical investigations therein. In fact, it was used for that 
purpose last summer. The meteorological observations are 
expected to be of especial importance in connection with 
the simultaneous international balloon ascensions. Italy now 
possesses three mountain observatories, namely, Monta Rosa, 
4560 meters; tna, 2942 meters; Cimone, 2162 meters. 


KITE ASCENSIONS AT KAZAN. 


During the summer and autumn of 1893 a Richard meteoro- 
graph was sent up to considerable heights at the University 
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of Kazan by Prof. V. A. Uljanin, professor of physics and 
director of the meteorological observatory. The Hargrave 
kites were used, with surfaces of about two to three meters 
square. The meteorograph was carried either between two 
small kites or by one large kite. The first four ascensions 
gave the following general average temperature gradient per 
100 meters altitude: 

1903, July 18, 1.23° C., up to 858 meters. 

1903, September 1, 0.88° C., up to 635 meters. 

1903, September 5, 1.08° C., up to 1270 meters. 

1903, October 1, 0.85° C., up to 766 meters. 


POLARIZATION OF THE LIGHT OF THE SKY. 


The observation of the polarization of sky light is a matter 
that has interested meteorologists ever since the early work by 
Arago, Babinet, and Brewster; it seemed to promise to give 
us some information with regard to the moisture, the dust, 
the mixture of warm and cold air, and even, according to the 
latest studies, the nature of the gases that are mechanically 
mixed together in the atmosphere. The latest contribution 
to this subject is published in the Meteorologische Zeitschrift 
for March, 1904, namely a series of observations on the polari- 
zation of sky light made by Dr. G. Sack in Lubeck. These are 
a continuation of the studies made by Dr. Busch in 1886-1889, 
which latter were stimulated by the optical effects produced 
by the voleanic eruption of Krakotoa in 1883. The work of 
Dr. Sack began as soon as he heard of the eruptions of Mount 
Pelée, Martinique, and Soufriere on St. Lucia, in the summer 
of 1902. He determined the neutral points of Babinet and 
Arago by means of a Savart polariscope. The observations 
extend from September, 1902, to the end of August, 1903, and 
the following general conclusions are announced by Dr. Sack: 

1. The distances of Babinet’s point from the sun and of 
Arago’s from the antisun change in the same direction with 
the position of the sun at the time of its rising and setting. 

2. The general law announced by Dr. Busch (Meteorolo- 
gische Zeitschrift, December, 1886), can be expressed more 
generally as follows: 

The distance of the Babinet point from the sun increases until the sun 
is at a slight altitude above the horizon, when it has its maximum value, 
and decreases as the sun departs from this position; the distance of the 
Arago point from the antisolar point decreases until the sun attains a 
slight altitude below the horizon, when it has its minimum value, and 
increases as the sun departs from this position. 


3. The effect of the eruption of the West Indian volcanoes 
is recognized by an astonishing increase in the distance of the 
Babinet point from the sun and a decrease of the distance of 
the Arago point from the antisun. 

It will be remembered that in 1892 the Weather Bureau had 
an opportunity to employ one of our most distinguished 
American physicists, Prof. Carl Barus, now at Brown Univer- 
sity, upon various problems in meteorology, especially the 
method and process of condensation of aqueous vapor in the 
atmosphere. A preliminary notice of his work was published 
in a report of the Chief of Bureau, 1891-2, pp. 526-8. His first 
results were published in the Weather Bureau Bulletin, No. 12,. 
“ Report on the Condensation of Atmospheric Moisture,” by Carl 
Barus, Washington, 1895. The dates of the preface are May 
1, 1893, and April, 1895, and the report presents the results of 
much work done after the position occupied by Dr. Barus had 
been abolished by Secretary Morton; he having been able to 
continue his work at his own expense, with some considerable 
assistance from Prof. Alexander Graham Bell. Bulletin No. 12, 
presenting the results obtained up to 1895, has been followed 
by a series of equally interesting and important papers pub- 
lished either in the London, Edinburgh, and Dublin Philo- 
sophical Magazine, or in the Contributions of the Smithsonian 
Institution. The latest results of this research, which is still 
being actively prosecuted, were communicated to the Ameri- 
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can Physical Society at its meeting on February 27, 1904. 
The following is quoted from Science, April 1, as a summary 
of that paper, “On the microphotography of fog particles and 
the photographic study of atmospheric nucleation.” 


The author gave a description of his apparatus and methods, and illus- 
trated the results by a series of ten lantern slides and many positives 
showing the microphotographs of fog particles. Most of these were 
strikingly distinct, the water globules ranging in size from about 0.0002 
centimeters to 0.002 centimeters, according as fogs of different degrees of 
fineness were precipitated. The most highly graded nuclei, as shown by 
the presence of fog particles of all sizes, were obtained by an exposure 
of dust free air to the X rays from one to ten minutes, depending on the 
intensity of radiation. Much greater uniformity in the series of the 
nuclei is shown in the cases of phosphorus and ordinary air nuclei. 

The author described a number of curious phenomena observed with 
these water particles, among which their continued motion when caught 
on 4& film of liquid oil, simultaneously to and fro between edges of the 
film, is most noteworthy. Particles moving in swarms in opposed direc- 
tions are often in the focus of the microscope together, and thus lie very 
nearly in the same plane. The author finally remarked that the coronal 
method had now been so far perfected that the nucleation increment 
produced by a single gas flame in a moderately large lecture room could 
be detected in about ten minutes, even in the air collected from near the 
floor. This favorable quantitative result may then be supplemented 
qualitatively by the photographic method, which will show the presence 
of exceptionally small or large particles, whose effect vanishes from the 
corona as they are relatively few in number. 


THE WINTER OF 1903-4 AT THOMPSON, WINDHAM 
COUNTY, CONN. 


It is well known that one of the longest temperature records 
in New England is that kept by Miss Ellen D. Larned for over 
fifty years at Thompson, Windham County, Conn. A short 
note from her states that the past winter has been the coldest 
within the last half century. ‘“ We have been less afflicted 
with high winds and severe snowstorms than in some sections, 
but had excellent sleighing from December 30 to March 3.” 
The following is the temperature record: 


During the years 1852-1904, the coldest December was in 
1872, mean temperature, 20.6°; the coldest January was in 
1857, mean, 10.8°; and the coldest February was in 101, 
mean, 18.1°. Although the general average of the present 
winter is the lowest on record, yet the individual months 
have been exceeded. 

Other cold winters, according to Miss Larned’s records, are 
as follows: 


The warmest winter was 1889—90, mean, 31.7°. 


LOCAL STORM AT PORTLAND, OREG. 


Mr. E. A. Beals, District Forecaster at Portland, Oreg., 
describes a windstorm, or incipient tornado, which passed 
through the eastern portion of that city on February 26. A 
low pressure area was central that morning off the northwest 
Washington coast. Therefore Portland was in the southeast 
quadrant of the cyclonic disturbance and about 400 miles 
from its center. 

At 10:42 a. m., local time, a very black, low cloud was ob- 
served at the station, passing rapidly toward the east-north- 
east. The barometer rose suddenly .04 of an inch and then 
fell rapidly to the starting point. Wind and temperature, also, 
fluctuated rapidly, and heavy hail fell for about three minutes. 

The greatest destruction occurred about 4 miles from the 
station, in what is known as Barretts Addition, where two 
houses were destroyed and others damaged. While the dis- 
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tribution of the débris did not positively indicate gyratory 
winds, the force exerted appeared to be greater than is probable 
inastraight line blow. The houses destroyed were not very sub- 
stantially built. The trees prostrated varied in diameter from 
3 inches to 1 foot. They were all conifers with bushy tops. 
Those that were broken off were small in size and where broken 
gave no indication of being subjected to a twisting force. The 
storm came from the west-southwest and moved toward the 
east-northeast. The tops of the trees to the right of the center 
of the storm track pointed a trifle to the east of north, and 
those to the left of the center pointed a trifle to the west of 
north. 

Witnesses describe the cloud as very black and close to the 
ground; some of them noticed a single flash of lightning, but 
only one observed any whirling motion or funnel shape. They 
agree that the rain was very light before the storm, but quite 
heavy for about fifteen minutes after it had passed. Heavy 
hail began to fall just before the wind struck the buildings. 
It was oval in shape and about the size of marbles. One 
person saw fwo clouds, which approached each other from the 
northwest and southwest, and, after meeting, seemed to roll 
down almost to the ground and then move rapidly toward the 
northeast. 

The width of the path of destruction was 200 feet and the 
length nearly ten miles. In the center of its path there were 
houses as well as trees that escaped injury, and the people 
living in them did not notice that the storm was uncommonly 
severe. There were no lives lost, but several people were 
slightly wounded. The damage to property amounted to 
about $5000. 


BRIGHT METEOR OF SEPTEMBER 15, 1902. 


Mr. E. L. Mosely, of Sandusky, Ohio, has made a special 
study of a remarkable meteor that passed northward over east- 
ern Ohio about 5.42 a. m., September 15, 1902, and was seen 
by observers in Michigan, Ontario, Indiana, Pennsylvania, New 
York, and West Virginia. He desires as many additional rec- 
ords as possible. Will not all who read this paragraph kindly 
examine their old records, diaries and memoranda, scrap books, 
and local newspapers, and send Mr. Mosely whatever they find 
bearing on this meteor? The mere fact that it was seen or 
heard will be of value. Many times, when the sky is covered 
with clouds, the observer merely hears a great noise, like an ex- 
plosion, and knows not the origin of the noise. Sometimes it 
is attributed to an earthquake; at other times to the blowing 
up of a distant powder mill or steam boiler; sometimes the 
windows rattle and it is spoken of as an earthquake. What- 
ever happened on the morning of September 15, 1902, over a 
region between western North Carolina and upper Michigan 
and Ontario, should be examined with reference to its possible 
connection with this meteor. To very distant observers it may 
have seemed merely like a bright shooting star. 


HYPOTHESES AS TO THE CAUSE OF THE AURORA 
BOREALIS. 

In the Bulletin of the French Society of Physics for 1903, 
pp. 184-220, Mr. Charles Nordmann, an employee of the Astro- 
nomical Observatory at Nice, reprints a thesis lately presented 
by him to the faculty of sciences at Paris. He develops argu- 
ments in favor of the hypothesis that the aurora, as observed 
on the earth, is the result of Hertzian waves that emanate from 
the sun, and that are registered regularly at the magnetic 
observatories, just as the ordinary electrical phenomena of the 
atmosphere are recorded at other observatories. He has tried 
to prove logically that the sun sends out such Hertzian waves 
of greater intensity from the regions, and at the epochs, of the 
greatest solar activity; that is to say, from the regions of spots 
and facule and at the moments of the maxima of solar spots. 
He finds that the form and orientation of the detailed struc- 
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ture of the aurora, its extension, frequency, and height, its 
spectrum, its diurnal, annual, and sun-spot periodicity, and its 
relation to the magnetic pertubations, all harmonize with this 
conclusion. Recent fundamental researches by Paulsen into 
the relation between cathodic discharges and optical appear- 
ances analogous to auroras have given rise to the two theories 
proposed by Arrhenius and Birkeland, respectively, which at- 
tribute a preponderating role to the cathode rays emanating 
from the sun, but these theories are not perfectly satisfactory 
and Nordmann suggests necessary modifications. 

The theory of Arrhenius is based upon the hypothesis that 
the sun by reason of the Maxwell-Bartoli pressure (some- 
times spoken of as the pressure of light) emits particles that 
are charged negatively, whose diameters are of the order of 
yoes part of a millimeter, namely, one micron; these arrive with 
their negative charges at the earth, and under the influence 
of the ultraviolet radiation from the sun they are discharged 
into the upper atmosphere and produce the cathode rays. 

The theory proposed by Birkeland has some resemblance to 
the older theory of August de la Rive, which has been modi- 
fied by many savants in order to adapt it to the demands of 
modern knowledge. Birkeland attributes the aurora to elec- 
tric currents, but not to those circulating in the ground or in 
the lower atmosphere, but to those that are restricted entirely 
to the upper atmosphere and circulate there very nearly par- 
allel to the ground. He also considers the sun the source 
of these currents, whereas other authors attribute them to 
causes that are exclusively terrestrial. In order to explain 
the diurnal and 11-year period of the aurora, Birkeland thinks 
that the electric currents are produced by the cathodic rays 
emanating from the sun. 

If there be a rotation of the solar nucleus, there should be 
a corresponding periodicity in the magnetic perturbations and 
in the auroras, but Schuster has shown from the Greenwich 
observations for twenty-four years that there is no sensible 
period in these magnetic pertubations having a value anywhere 
between the limits 25.0 and 27.5 days at Greenwich. Hence, 
it would seem certain that there can be no solar magnetic 
influence. On the other hand, if we examine Birkeland’s 
theory more carefully in view of the possibility of the produc- 
tion of auroras by electric currents in the upper atmosphere, 
we see that every time that an aurora is visible there should 
also be a magnetic perturbation due to the current that pro- 
duces the aurora. But, on the contrary, in the regions where 
auroras are most brilliant and most frequent, they produce 
the least magnetic perturbation; hence, in place of these ordi- 
nary explanations Nordmann recalls that these Hertzian waves, 
such as we know ought to emanate from the sun, resolve all 
our difficulties. They have the power, exactly like the voltaic 
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current, to make rarified gases luminous; an abundance of 
cathodic rays is produced in connection with the luminescence 
of the rarified gas produced by Hertzian oscillations; the at- 
mospheric regions that are rendered conductive by solar Hert- 
zian waves also have a movement with respect to the magnetic 
field of the earth by virtue of its induction. In™general, the 
Hertzian waves from the sun explain the forms and orientation 
of the aurora and the details of its rays, the extension of the 
aurora over the globe, the frequency of the aurora, the time 
of maximum and minimum, the altitude of the aurora, the 
spectrum of the aurora, the diurnal and annual frequency; the 
11-year period, the relation between the aurora and magnetic 
perturbations. 

Professor Bigelow states that Nordmann’s theory agrees 
with that which he has been advocating since 1890. The 
Hertzian waves from the sun are identifical with the “ field of 
sunlight” of Professor Bigelow. The bombardment of the 
earth by ions from the sun, as is required by Arrhenius theory, 
requires too much of them. 

Mr. Charles Chree, in the London, Edinburgh, and Dublin 
Philosophical Magazine for January, p. 77, states that the 
original doctorate thesis by Nordmann, in which the above 
theories are broached, while containing an abundance of 
references, and favorably reported upon by such eminent 
savants as H. Poincaré, Pellat, and Moissan, is yet quite un- 
satisfactory from some points of view. For instance, it is not 
logical to conclude that as sunspots increase, therefore the 
sun’s thermal radiation must necessarily diminish. Nord- 
mann’'s general law that the amplitudes of the diurnal varia- 
tion of magnetic declination diminish as one retires from the 
equator is quite contrary to the general observations and be- 
lief of magneticians. In general he states that an intimate 
Knowledge of all the subjects to which Nordmann applies his 
theories is perhaps rather too much to expect of any one man. 


CORRIGENDA. 


Monruty Wearner Review for January, 1904, page 10, col- 
umn 2, line 19, for “oxygen” read “hydrogen; ’’ line 20, for 
“hydrogen ”’ read “oxygen.” Page 16, column 2, line 16, change 


to 
P 

Monruty Wearuer Review, February, 1904, page 73, column 
1, line 8, change 6.0377 x 180” to 6.0377 x 10”; line 26, change 
29.80670 to 29 80670; line 29, change 9.77448 to 9.774448. 
Page 76, column 1, line 8 from bottom, change 02938r to 
0.293r. Page 83, column 2, line 8, for “Chart VII” read 


“ Chart IV.” 


THE WEATHER OF THE MONTH. 


By Mr. W. B. StockMAN, District Forecaster, in charge of Division of Meteorological Records. 


PRESSURE. 

The distribution of mean atmospheric pressure is graphically 
shown on Chart VIIT and the average values and departures 
from normal are shown in Tables I and VI. 

The mean pressure for the month was high on the Atlantic 
seaboard and low from southwestern Texas, New Mexico, and 
southeastern Arizona northwestward over the slope and Plateau 
regions to the coasts of Oregon and Washington. 

The crest of the high pressure area overlay the Middle 
Atlantic States and North Carolina. The pressure was lowest 
over the north Pacific region, with a secondary low area over 
the southern Plateau, and western portion of the southern 
slope region. 

The pressure was above the normal in the Atlantic districts, 
northeastern Florida, eastern portion of the east Gulf States, 
central and eastern Ohio Valley and Tennessee, lower Lake 
region, and northeastern portion of the upper Lake region. 
In the remaining districts it was below normal. 


The greatest positive departures from the normal ranged 
from +.10 to +.12 inch and occurred over southern New 
England and the northeastern portion of the Middle Atlantic 
States. The negative departures were more marked and ranged 
from —.10 inch in the southern and middle Plateau regions, 
in an increasing degree in a northwesterly direction to —.20 
inch on the Washington coast. Over western Oklahoma and 
the panhandle of Texas the departures slightly exceeded —.10 
inch. 

The pressure slightly exceeded that of February, 1904, on 
the coast of New England, in northwestern Montana, and 
northern Washington, the greatest departures, +.05 to +.07 
inch, occurring over northwestern Washington; over the re- 
mainder of the country the pressure diminished from that of 
the preceding month and in a much more marked degree, the 
greatest variations, ranging from —.20 to —.24 inch, were re- 
ported from the upper Mississippi and Missouri valleys, North 
Dakota, and the eastern portion of the middle slope region. 
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TEMPERATURE OF THE AIR. 


The distribution of maximum, minimum, and average surface 
temperatures is graphically shown by the lines on Chart V. 

The temperature was below the normal in New England, 
North Dakota, the northern slope, Plateau and Pacific, and 
middle Pacific regions, and below the normal in the remaining 
geographic districts. 

From Lake Superior westward to Washington and south- 
westward to the interior of northern California the departures 
were very marked, and amounted to —11.1° in northwestern 
North Dakota, and —12.5° in north-central Montana. The 
positive departures were not so decided, but covered much 
more territory, and generally averaged over +2°, and in the 
middle and southern slope regions and west Gulf States more 
than +4°. The greatest excess occurred in interior Texas 
where it amounted to +8.9°. 

Maximum temperatures of 90°, or higher, occurred generally 
in Florida, Texas, Oklahoma, south-central Kansas, south- 
western Arizona, and southeastern California, and of 100° to 
105° in the central Rio Grande Valley. 

Minimum temperatures of zero, or lower, occurred in New 
England, northeastern New York, northern Michigan, Wiscon- 
sin, Minnesota, the Dakotas, and the northern and middle 
slope and Plateau regions. A minimum of —25° was reported 
from northeastern New York, and temperatures approaching 
that were reported from the States west of the upper Lake 
region. 

The mean temperature for the month was higher than any 
preceding March by 1° at El Paso, Tex., Fort Smith, Ark., and 
San Antonio, Tex.; 3° at Abilene, Tex., Modena, Utah, Okla- 
homa, Okla., and Fort Worth, Tex., and 5° at Taylor and Ama- 
rillo, Tex., and lower by 1° at Lewiston, Idaho; 2° at Hough- 
ton, Mich.; 3° at Scranton, Pa., and 4° at Kalispell, Mont. 

The maximum temperature recorded during the month was’ 
higher than any previous March by 8° at Elkins, W. Va., and 
equaled the record at Hatteras, N. C., Lincoln, Nebr., New 
Orleans, La., Palestine, Tex., and Tampa., Fla. 

The average temperatures for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 


° Average | 
| tempera- pares | | Ave 
tures fort epartures 
Districts. for the current 
current mon January 1, January 1. 
New England 8) 31.5 | — 0.5) —13.0 —43 
Middle Atlantic .................! 12 + O1 —13.4 — 45 
South Atlantic ...............++.) 10 55.7 | + 22) — 6.5 —22 
Florida Peninsula* .. 8 69.4 + 39) + 2.7 + 09 
| 6.0; +34) +01) 0.0 
7 | 63.0 + +27 
Ohio Valley and Tennessee. .... . 11 46.5 | +24) — 65) —22 
33.7 | + 1.4) —14.4 — 48 
10 | 27.1 | + 0.4) —15.1 — 5.0 
8 18.0 —23 —12.6 —42 
Upper Mississippi Valley........ 1 37.0 | + 1.2 — 96 —3.2 
Missouri 11 38.5 + 3.1 + 0.8 + 03 
Northern | 7 30.2 | — 1.6 + 4.8 + 1.6 
Middle Slope 6 47.1 | + 6.0 + 3.7 
Southern Slope®.. = 87.7; +18.0 43 
Southern Plateau * .............. 13 + 26 + + 2.7 
Middle Plateau ® ............... 8 39.5 | +16 +45 + 1.5 
Northern Plateau*.............. 12 36.0 —12 +81 + 2.7 
7 42.0. — 3.0 —1.4 — 0.5 
50.3 — 2.0 1.6 — 6.5 


* Regular Weather Bureau and selected voluntary stations. 

In Canada.—Prof. R. F. Stupart says: 

The temperature was slightly above the average on the north shore of 
Lake Superior, also locally in the Muskoka and Nipissing districts; aver- 
age or a little below elsewhere in Ontario, and likewise in Quebee and 
the Maritime Provinces; below average in Manitoba, and very much be- 
low in the Territories and over the greater part of British Columbia. 
Edmonton recorded a negative departure of 11°, Calgary of 10°, and Swift 
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Current of 8°, and in British Columbia, Barkerville and Kamloops both 
gave a deficiency of 5°. 


PRECIPITATION. 


The distribution of total monthly precipitation is shown on 
Chart III. 

The precipitation was below the normal in the Atlantic and 
Gulf States, and the middle and southern slope and southern 
Plateau regions; and above normal in the remaining districts. 

In the western portion of the east Gulf States the deficiencies 
ranged from —4.0 to —5.1 inches. In central Indiana the ex- 
cess in precipitation amounted to over 7 inches, and on the 
northwestern coast of California to 12.9 inches. 

No precipitation was reported from western Texas and 
southern New Mexico. 

Snow in measurable quantities occurred except in the South 
Atlantic and Gulf States, the southern portions of the slope 
and Plateau regions, and southern and western California. 

Measurable quantities of snow remained on the ground at 
the end of the month in New England, New York, upper and 
northern lower Michigan, North Dakota, and portions of the 
northern and middle slope and plateau regions. 

HAIL. 

The following are the dates on which hail fell in the re- 
spective States: 

Alabama, 2, 3, 4, 6, 12, 13, 14, 20, 21, 22, 23, 26. Arizona, 
12, 23, 30, 31. Arkansas, 1, 2, 10, 12, 13, 17, 19, 20, 22, 24, 25, 
26, 31. California, 6, 7, 8, 10, 11, 19, 20, 21, 22, 23, 24, 27, 28, 
29, 30. Colorado, 13, 20, 29, 30. Connecticut, 11, 22, 31. 
Delaware, 14. District of Columbia, 2, 14, 18. Florida, 3, 5, 
14, 28. Georgia, 1, 3, 4, 13, 14, 21, 22, 23, 24. Idaho, 2, 8, 9, 
11, 12, 14, 15, 18, 20, 21, 23, 24, 25, 28, 29, 30. Illinois, 2, 3, 
10, 11, 13, 17, 19, 21, 22, 23, 24, 25, 30, 31. Indiana, 1, 2, 3, 
13, 22, 25, 31. Indian Territory, 17, 24, 25. Towa, 2, 21, 24, 
Kansas, 1, 9, 10, 13, 17, 24, 28, 29, 30, 31. Kentucky, 3, 6, 13, 
19, 21, 22, 23, 24, 25, 26, 30. Louisiana, 1, 2, 3, 5, 6, 10, 13, 
16, 17, 18, 20, 22, 23. Maine, 22. Maryland, 3,14. Massa- 
chusetts, 3, 19, 22. Michigan, 2, 3, 21, 22, 24,25. Minnesota, 
2, 20, 21. Mississippi, 12, 13, 14, 17, 20, 21, 22, 23, 26. Mis- 
souri, 2, 3, 10, 13, 17, 19, 21, 22, 24, 25, 30, 31. Montana, 8. 
Nebraska, 24. Nevada, 1, 4, 6, 7, 8, 10, 18, 20, 23, 24, 27, 29, 
30. New Jersey, 3. New Mexico, 23. New York, 1, 3, 10, 11, 
21, 22,31. North Carolina, 3, 10, 22. Ohio, 2, 3, 14, 21, 22, 
24, 25, 26, 31. Oklahoma, 10, 16, 24, 25. Oregon, 1, 6, 8, 9, 
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 30. 
Pennsylvania, 1, 3, 11, 21, 25. Rhode Island, 11, 12, 15, 22, 
27. South Carolina, 11, 13, 14, 21, 23, 24. South Dakota, 
24,30. Tennessee, 3, 8, 10, 13, 21, 22, 23. Texas, 12, 13, 14, 
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 31. Utah, 1, 2, 8, 9, 
11, 15, 20, 22, 23, 24, 25, 28, 29, 30, 31. Vermont, 6, 7, 19. 
Virginia, 15, 22,29. Washington, 1, 2, 8, 9, 10, 11, 13, 14, 15, 
16, 17, 18, 21, 22, 23, 24, 25. West Virginia, 6, 11, 12, 22, 31. 
Wisconsin, 2, 19, 21, 24. Wyoming, 4, 18, 2%. 

SLEET. 

The following are the dates on which sleet fell in the 
respective States : 

Arizona, 12, 23,31. Arkansas, 25. California, 1, 4, 6, 8, 10, 
11,12, 19, 20, 21, 22, 23, 24, 26. Colorado, 5, 16, 31. Con- 
necticut, 11, 31. Delaware, 14. District of Columbia, 14, 
27. Idaho, 3, 20, 23,27. Illinois, 11, 12,13, 14, 16, 17, 20, 21, 
25. Indiana, 3, 11, 12, 13, 14, 15, 17, 18, 21, 25, 30, 31. Towa, 
2, 3, 10, 13, 16, 17, 21. Kansas, 5,13. Kentucky, 3, 10, 19. 
Maine, 1,.2, 7 20, 22, 23. Maryland, 3, 11, 14, 15, 17, 18, 21, 
27. Massachusetts, 3, 11, 15, 19, 20, 22,31. Michigan, 3, 10, 
11, 17, 19, 21, 22, 25. Minnesota, 10, 13, 14, 15, 18, 19, 20, 
21, 24, 25, 31. Missouri, 2, 5, 13, 16, 25. Montana, 8, 9, 20. 
Nebraska, 10, 12, 13. Nevada, 8, 11, 28, 29. New Hamp- 
shire, 7, 22. New Jersey, 1, 3, 11, 12, 14, 15, 21, 27. New 
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Mexico, 21, 31. New York, 1, 3, 7, 8, 11, 14, 15, 18, 21, 22, 31. 
North Carolina, 3. North Dakota, 8, 9, 12, 13, 24, 25, 30. 
Ohio, 3, 5, 12, 13, 14, 17, 19, 20, 21, 25, 26. Oregon, 3, 10, 
17, 20, 21, 22, 23, 29, 30. Pennsylvania, 1, 2, 3, 6, 8, 10, 11, 
14, 17, 19, 21. Rhode Island, 1, 11, 12, 27, 31. Soxth 
Dakota, 10, 21, 24. Tennessee, 3. Utah, 1, 2, 4, 8, 10, 11, 14, 
15, 19, 20, 22, 23, 28, 29, 30, 31. Vermont, 2,6,17. Virginia, 
3, 4, 11, 14, 15, 27. Washington, 2, 3, 4, 8, 11, 12, 13, 14, 15, 
17, 18, 19, 20, 22, 23, 28,30. West Virginia, 13, 14, 15, 20, 21. 
Wisconsin, 2, 10, 11, 18, 19, 21, 24. Wyoming, 2, 4, 9, 10, 20, 
21, 23. 
Average precipitation and departure from the normal. 


Average. Departure. 


° 
Districts, > Accumu- 
2S Current Current lated 
=* month. month since 
— | Jan. 1, 
i 
| Inches. Inches. | Inches. 
12 2.77 72 —1.1 3.3 
™ 1. 54 52 —1.4 1.3 
9 | 3. 82 —2.8 —6.3 
7 | 1.90 56 —1.5 5.4 
Ohio Valley and Tennessee.............. 11 6. 20 144 11.9 —1.7 
10 3. 24 159 | +1.2 | 0.0 
per 11 3. 28 | 143 +1.0 
11 1, 92 112 —0.7 
7 1.09 138 10.3 0.0 
Middle Slope . 6 1. 06 84 | —0. 2 —1,1 
6 0.11 11 —0.9 -1.7 
x 2. 22 168 +0.9 
Northern Plateau*.............. snconaw’ 12 3.10 221 +1.7 +1.6 
7 7.73 148 +2.5 +4.6 
5 9. 70 255 +-5.9 +6.1 


*Regular Weather Bureau and selected voluntary stations. 

In Canada.—Professor Stupart says: 

Yarmouth and Sydney, in Nova Scotia, both report the precipitation 
much below the average, otherwise in all parts of the Dominion, except 
in a few isolated localities, it was above the average. The positive de- 
partures in the Territories and Manitoba, where the precipitation was 
almost entirely snow, were very pronounced; this was especially the 
ease from the Qu’Appelle Valley to Winnipeg, and no doubt was owing 
to the great snowstorm which prevailed over the district during the 
evening and night of the 24th. The positive departures were also 
marked in the Ottawa Valley and over portions of the Lake region, but 
the precipitation was rain as well as snow. 


CLEAR SKY AND CLOUDINESS. 


The distribution of clear sky is graphically shown on Chart 
IV, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographic districts, appear 
in Table I. 

The cloudiness was below the average in the Florida Penin- 
sula, west Gulf States, and southern slope region, and above 
the average in all other districts. 

The average cloudiness for the various districts, with depart- 
ures from the normal, are shown in the following table: 

Average cloudiness and departures from the normal. 


| 


lee ef. 
Districts. Districts. See 
New England ................ | 6.0| + 0.4 | Missouri Valley ............. 5.8) + 0.2 
Middle Atlantic..............| 6.3 | + 0.8 | Northern Slope.............. 5.6) + 0.3 
South Atlantic............... 5.2 | + 0.5 || Middle Slope................ | 4.9) +0.5 
Florida Peninsula............ | — 0.8 || Southern Slope.............. | 
| 5.4) + 0.7 | Southern Plateau ........... | 44) +14 
| 5.0} — 0.2 || Middle Plateau ............. | 6&4) +15 
Ohio Valley and Tennessee.... 6.7 + 0.8 Northern Plateau ........... | 72.4) +09 
+06) North 72.6) +210 
| 6.6! + 0.7 || Middle Pacific .............. | 72.6) +26 
a | 6&1) + @6 || South Pacific................ | 6.0 + 1.5 
Upper Mississippi Valley..... 6.8 + 1.3 
HUMIDITY. 


The relative humidity was normal in New England, South 
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Atlantic States, Florida Peninsula, and North Dakota; below 
the normal in the west Gulf States, Missouri Valley, and mid- 
dle and southern slope and southern Plateau regions. In the 
remaining districts it was above the average. 

The averages by districts appear in the subjoined table: 


Average relative humidity and departures from the normal. 


Districts. || Districts. | 
| * 
New England ................ 75 0 || Missouri Valley ............. 68 —4 
Middle Atlantic.............. 73 +1) Northern Slope.............. 71 +4 
South Atlantic ............... 75 0 Middle Slope................ 6 
Florida Peninsula............ 77 0 | Southern Slope.............. 38; —17 
rr 78 + 5 || Southern Plateau ........... 34 | —2 
69 | 3 || Middle Plateau..............| 62| 46 
Ohio Valley and Tennessee...) 74 + 3 || Northern Plateau ........... 75 | + 9 
79 + 3 || North Pacific ............... 82 | +7 
DS er 82 + 3 || Middle Pacific............... 81 | + 7 
North 78 0 || South Pacific................ + 3 
Upper Mississippi Valley..... 78 + 5 | | | 


The maximum wind velocity at each Weather Bureau station 
for a period of five minutes is givenin Table I, which also gives 
the altitude of Weather Bureau anemometers above ground. _ 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


Maximum wind velocities. 
Stations. 3 Stations. 3 
Amarillo, Tex........... 2 52 | n. New York, N. Y........ | 16 53 | nw. 
Block Island, Ws Bedncnee 1 57 | e. North Head, Wash...... 4 55 | s. 
3 57 I 5 60 
4 56 10 85 se, 
9| 50 11| 54/8, 
1 56 12 58 se 
3 60 17 57 | 
De | 26 52 18 58 | a. 
Carson City, Nev ........ 1 52 19 78 | 8. 
| 2 56 20 59 | w. 
ee 60 2 55 | nw. 
18 52 3 59 | on. 
-| 19 52 20 50 | Be, 
Cheyenne, Wyo -| 18 50 24 52 | w. 
Chicago, Ill......... -| 24 52 8 55 | nw. 
Columbus, Ohio. . 58 9 64 | 8. 
Denver, 2 §2 10 98s, 
9 53 17 56 | 8. 
Duluth, Minn............ | 9 54 | 19 63 
10 60 | ne 20 52 | w. 
| 2 52 | sw Do | nw. 
Eastport, 8 56 | se, | 24 58) ow. 
21 54 | w. | 30 58 | nw. 
29 54 | ow. 2 50 nw. 
Fort smith, | 24| 56 sw. Rapid ity, S. Dak...... | 2] S/n. 
Grand Rapids, Mich..... 24 52 | sw. || Sacramento Nw ovenens 10 65 | se, 
Hannibal, Mo..........-- 21 53 | w. St. 8 51 | n. 
Hatteras, N. | 8 51 | n. iy, 2 68 | nw. 
Independence, Cal ....... | 24| 54 nw. 
Lexington, Ky .........- | 3 60 | nw. Southeast Farallon, Cal 10 70 | 8. 
52 | sw 23 60 nw. 
Lincoln, Nebr ++ 2 51 | nw, Do.. 22 57 | s. 
Little Rock, Ark ........ 22 SB] ew. | 25 588. 
Modena, Utah ........... 8 62 | sw. Tatoosh Island, Wash.. 2 58 | e. 
| 50 | sw. De | 5 58 | 8. 
| 20] 63] sw. | 10} 80) 8. 
| 23] 60] sw. 11} 72/6. 
Moorhead, Minn......... | 2% 51 | sw. 17 60 8. 
Mount Tamalpais,Cal.... Do.. a’ 62 | sw. 
68 | nw, | 19] 56/e, 
| 17] 80]s. | 28} 62/e. 
19 62 | sw. | Wichita, Kans.......... | 2 50 on. 
28) 65 | nw. Williston, N. Dak....... | 20| 50 se, 
28 54| sw. | De 25 55 nw. 
29 58 | nw. | 1 54 Bw. 
30 60 | nw. 52 sw. 
New York, 3| 65 / nw. | De | 19] sw. 
4) 51 / nw. | 
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Numerical statistics relative to auroras and thunderstorms are 
given in Table IV, which shows the number of stations from 
which meteorological reports were received, and the number of 
such stations reporting thunderstorms (T) and auroras (A) in 
each State and on each day of the month, respectively. 

Thunderstorms.—Reports of 3289 thunderstorms were re- 
ceived during the current month as against 2149 in 1903 and 
1125 during the preceding month. 

The dates on which the number of reports of thunderstorms 
for the whole country was most numerous were: 22d, 361; 
24th, 283; 3d, 245. 
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Reports were most numerous from: Missouri, 312; Illinois, 
281; Ohio, 267. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the dates of full‘moon, 
viz: February 26 to March 5, and March 27 to April 4, inclusive. 

In Canada: Thunderstorms were reported from Halifax, 3, 23; 
Grand Manan, 3; Yarmouth, 3; Charlottetown, 4; Ottawa, 23; 
Toronta, 3, 23; Port Stanley, 3, 26, 31; Saugeen, 3, 22; Parry 
Sound, 22,25; New Westminster, 15; Hamilton, Bermuda, 4, 
12, 15. 

Auroras were reported from Minnedosa, 5; Swift Current, 4; 
Edmonton, 5; Prince Albert, 31; Battleford, 4, 7, 14. 


DESORIPTION OF TABLES AND CHARTS. 


By Mr. W. B. Stockman, District Forecaster, in charge of Division of Meteorological Records. 


Table I gives, for about 137 Weather Bureau stations mak- 
ing two observations daily and for about 31 others making 
only one observation, the data ordinarily needed for climato- 
logical studies, viz, the monthly mean pressure, the monthly 
means and extremes of temperature, the average conditions as 
to moisture, cloudiness, movement of the®wind, and the depar- 
tures from normals in the case of pressure, temperature, and 
precipitation, the total depth of snowfall, and the mean wet- 
bulb temperatures. The altitudes of the instruments above 

- ground are also given. 

Table II gives, for about 2,800 stations occupied by volun- 
tary and other cooperating observers, the highest maximum 
and the lowest minimum temperatures, the mean temperature 
deduced from the average of all the daily maxima and minima, 
or other readings, as indicated by the numeral following the 
name of the station, the total monthly precipitation, and the 
total depth in inches of any snow that may have fallen. When 
the spaces in the snow column are left blank it indicates that 
no snow has fallen, but when it is possible that there may have 
been snow of which no record has been made, that fact is in- 
dicated by leaders, thus (... .). 

Table III gives, for all stations that make observations at 
8 a. m. and 8 p. m., the four component directions and the 
resultant directions of the wind based on these two observa- 
tions only and without considering the velocity. The total 
movement for the whole month, as read from the dial of the 
Robinson anemometer, is given for each station in Table I. 

Table IV gives the total number of stations in each State 
from which meteorological reports of any kind have been re- 
ceived, and the number of such stations reporting thunder- 
storms (T) and auroras (A) on each day of the current month. 

Table V gives a record of rains whose intensity at some 
period of the storm’s continuance equaled or exceeded the 
following rates: 


Duration, minutes....... 5 30 0 4 5O 6 80 100 120 
Rates per hour (ins.)..... 3.00 1.80 1.40 1.20 1.08 1.00 0.94 0.90 0.86 0.84 0.75 0.60 0.54 0.50 


In the northern part of the United States, especially in the 
colder months of the year, rains of the intensities shown in 
the above table seldom occur. In all cases where no storm 
of sufficient intensity to entitle it to a place in the full table 
has occurred, the greatest rainfall of any single storm has 
been given, also the greatest hourly fall during that storm. 

Table VI gives, for about 30 stations furnished by the Cana- 
dian Meteorological Service, Prof. R. F. Stupart, director, the 
means of pressure and temperature, total precipitation and 
depth of snowfall, and the respective departures from normal 
values, except in the case of snowfall. 

Table VII gives the heights of rivers referred to zeros of 
gages; it is prepared by the Forecast Division. 


NOTES EXPLANATORY OF THE CHARTS. 
Chart I, tracks of centers of high areas, and Chart II, tracks 


of centers of low areas, are prepared by the Forecast Division. 
The roman numerals show number and chronological order of 
highs (Chart I) and lows (Chart Il). The figures within the 
circles show the days of the month; the letters a and p indi- 
cate, respectively, the observations at 8 a. m. and 8 p. m., sev- 
enty-fifth meridian time. Within each circle is also given 
(Chart I) the highest barometric reading and (Chart IT) the 
lowest barometric reading at or near the center at that time, 
and in both cases as reduced to sea level and standard gravity. 

Chart III.—Total precipitation. The scale of shades show- 
ing the depth of rainfall is given on the chart itself. For 
isolated stations the rainfall is given in inches and tenths, 
when appreciable; otherwise, a “trace ’’ is indicated by a capi- 
tal T, and no rain at all by 0.0. 

Chart IV.—Percentage of clear sky. The average cloudi- 
ness at each Weather Bureau station is determined by numer- 
ous personal observations during the day. The difference 
between the observed cloudiness and 100, it is assumed, repre- 
sents the percentage of clear sky, and the values thus obtained 
have been used in preparing Chart IV. 

Chart V.—Surface temperatures; maximum, minimum, and 
mean of these. Lines of equal monthly mean temperature in 
red; lines of equal maximum temperature in black; and lines 
of equal minimum temperature (dotted) also in black. 

Chart VI. Isobars and isotherms at 10,000 feet. The mean 
monthly station pressure for each station has been reduced to 
the 10,000-foot plane by entering Table 53, pages 789-988, 
Volume IT, Annual Report of the Chief of the Weather Bureau, 
1900-1901, with the temperature argument, ¢, corresponding to 
and correcting the station pressure by the reduction 2, — 
after applying the plateau correction, C. J ¢. H, and the cor- 
rections for e and J A, the argument ¢ being the mean monthly 
air temperature. This reduction is fully described in the An- 
nual Report of the Chief of the Weather Bureau for 1900-1901, 
Volume II, pages 772 to 786. The reduction for obtaining #, 
may also be found by using gradients from the station pressure 
to the height of 10,000 feet, as set forth on pages 18 and 19 
of the Monrnty Wearuer Review for January, 1902. 

The isotherms on the 10,000-foot plane have been computed 
by using the gradients for temperature for each month and 
station as shown by Table 48, Chapter VIII, Volume IT, Report 
of the Chief of the Weather Bureau, 1900-1901. 

Chart VII.—Isobars and isotherms at 3500 feet. The pres- 
sure and temperature data entered on this chart are found by 
the method described for similar data on the 10,000 foot plane. 

Chart VIII.—Isobars and isotherms at sea-level and resultant 
surface winds. The pressures have been reduced to sea level 
and standard gravity by the method described by Prof. Frank 
H. Bigelow on pages 13-16 of the Review for January, 1902. 
The pressures have also been reduced to the mean of the 
twenty-four hours by the application of a suitable correction 
to the mean of the 8 a. m. and 8 p. m. readings, at stations 
taking two observations daily, and to the 8 a. m. or 8 p. m. 
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observation, respectively, at stations taking but a single ob- 
servation. The diurnal corrections so applied will be found 
in Table 27, Volume IT, Annual Report of the Chief of Weather 
Bureau, 1900-1901, pp. 140-164. 

The isotherms on the sea-level plane have been constructed 
by means of the data summarized in chapter 8 of the Annual 
Report of the Chief of the Weather Bureau for 1900-1901, 
Volume II. The correction ¢, —/¢, or temperature on the sea- 
level plane minus the station temperature, as given by Table 48 
of the above report, is added to the observed surface tempera- 
ture to obtain the adopted sea-level temperature. 

The resultant wind directions are computed from observa- 

19 


5 


MONTHLY WEATHER REVIEW. 


137 


tions at 8 a. m. and 8 p. m. daily. The resultant durations 
are shown by figures attached to the arrows. 

IX.—Isobars at sea-level; surface isotherms; resultant winds. 

Chart X.—Hydrographs for seven principal rivers of the 
United States, prepared by the Forecast Division. 

Chart XI.—The total snowfall. This is based on the re- 
ports from regular and voluntary observers, and shows the 
depth of the snowfall during the month in inches. In gen- 
eral, the depth is shown by lines inclosing areas of equal snow- 
fall, but in special cases figures are also given. 

Chart XII.—Depth of snow on ground at end of month. 

When there is no snow the last two charts are omitted. 
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28 10 48 
10 | 53 
71 
67 | 
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TABLE I.—Climatological data for Weather Bureau 


Temp rature of the air, in degrees co 
Fahrenheit. 


Pressure, in inches. 


| 


Mean max. 
mean min, + 2. 


| 


| | 


29.94 30.038 + 
29.94 | 30.07 + .11 
29.75 30.09 + .09 
29.11 | 30.09 + .09 
29.95 30.09 + .12 
30.08 30.09 4 .11 
(90.08 30.10 
0.00 30.12 | 
| 

| 90.12 | 
29.13 | 30.10 4 .08 
29.76 | 30.11 |+ .11 
29.71 | 30.12 |+ .09 | 
30.00 | 30.13 + .11 | 
29.23 | 30.12 |+ .10 
30.06 30.12 + 
30.12 | 30.13 | + .12 | 
29.98 30.11 + .08 | 
30.00 | 30.13 + .09 | 
30.09 30.11 | + .08 | 
| 29.34 | 30.09 + .04 | 
30.02 | 30.12 | + .09 | 
29.96 30.11 .07 

27.71 | 90.07 | 
29.25 | 30.10 | + .05 | 
30.08 30.10 .06 
29.69 | 30.10 | + .05 
29.99 | 30.08 + .03 
30.04 30.09 + .03 
29.70 | 30.09 |+ .08 
29. 88 30.08 | + .02 | 
30.01 30.08 .02 
| 00 | 
| 

30.02 | 30.05 | 
30,00 | 30,02 .03 
29.98 | 30.01 |....... 
| 02 | 
| 

| 28.82 | 30.07 | + .01 
29.68 | 30.08 + .@2 | 
30.00 | 30.06 00 | 
| 29.29 | 30.06) .00 | 
29.99 | 30.05 .01 
29.81 | 30.05 |— .01 
29.64 30.04 — .01 | 
29.72 | 29.98 |— .06 | 
29.97 | 30.03 | 
29. 69 | 29.96 |— .06 | 
29. 44 | 29.93 |— .08 
29.60 | 29.98 |— | 
29.90 | 29.92 |— .06 | 
| 29.22 | 29.94 |— .04 
29.92 | 29.98 |— .08 
29.41 | 29.94 |— .06 | 
| 29.18 | 29.90 08 | 
| 29.32 | 29.94 |— .05 | 
29. 26 90,08 |+ .02 | 
| 29.00 | 30.06) .00 | 
29.60 30.02 — .02 
29.46 | 30.06 | + .01 | 
28.97 | 30.06 | + . 01 | 
| 29.47 | 30.06 |+ .0% | 
29.56 | 30.04) | 
29. 12 | 30. 03 
29.36 | 30.06 | + .01 
29.16 | 30.05 .01 
29.14 | 30.07 | + .08 
29.39 | 30.08 | 4+ . 08 
| | + 
29.21 | 30.06 | .04 
29.70 30.09 | + 08 
29.49 | 30.08 .06 | 
29. 42 30.08 |+ | 
29.26 | 30.06 |+ .04 | 
29.21 30.06 | + .03 
29.33 30.03 | .00 
29.34 30.04 + .01 | 
29.22 30.03; .00 | 
29.36 | 30.05 |+ .01 | 
29.23 | 30.02 .01 | 
29.30 | 30.05 | + . 01 | 
29.23 | 30.06 + .02 | 
| 29.34 30.06 + .03 | 
29.33 | 30.08 | | 
29.11 | 30.02 — .01 
29.26 30.02 — | 
29.34 | 30.03 |— .01 
28.77 | 30.04 |— . 02 
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MONTHLY WEATHER REVIEW. 


stations, March, 1904. 


Minimum. 
Greatest daily 
Mean wet thermometer. 


Date. 


| Mean maximum. 
| 


| 


EENRESEN 


itation, in | 


more, 


OP 


= 
= 


2 | | Prec 
|" teaches. 
s 
|| 
e 
Ez 2s bal | 
* = 
= 3 3 
$ 3 | 2 
| 
| 
26 | 22/82) 4.95 |+ 0.6 
27 | 22 | 73 2.52 |— 0.8 
2.33 |— 1.2 
22/17) 71 | 1.84 1.0 
31 25 | 68 43 |— 1. 
a2 | 29) 83) 211 |— 1.4 
al 
| | i— 4. 
29/25/78) 1.94 |— 0.7 
wall 211 — 1.0 
33°97 69 | 3.44|~06 
33 | 27/70) 
35/30 70) 324) 0.0 
90 24|70| 210)....... 
34/31/78) 2.67 1.2] 
35 |....|. %.18 |— 1.2 
#629 | 67 | 288|— 1.2) 14 
37 | 31/70) 3.02 14 
41 | 35 | 71 | 2.17 1.5 | 
43 | 88) 76 | 3.67 0.9 
| 38 | 34 | 78 | 
5047 80) 4.33 + 
54/50/76) 1.61 |—2.2 
66/63) 78) 3.06) 
68 | 65) 75) 1.94/+ 0.8 
| 
0.77 |— 2.1 
7% | 3.32 —2.8 
2.31 |— 3.5 
233 |— 30 
| 57) 89) 251 5.1 
55 | 78 | 230 /— 42 
55 50 | 7.30/+ 0.8 
60/56/77) 412|—1.2 
190 —15 
55 | 48 66) 2.42 |— 2.2 | 
47/40 | 63 | 3.75 0.5) 
49/42/65 5.31 01 
62 | 59 | 0 | 0.18 |— 1.5 
61 | 59 | 87 | 0.57 |— 2.3 
55/49/65) 0.88 |— 3.1 
a7 | 48 
46/40/69) 5.81 01 
‘ 
77) 0.0 
38 6.49 4 2.5 | 
37 | 35 | 84 | 10.95 |+ 7.4 
39 | 34/72) 49 
38 | 29 
38 | 71 | 444 0.8 
36 | 31 | 
29/25/76 | 351 1.0 
27/24/80! 3.64/+ 1.0 
28 | 24 + 0.1 
31/27) 80) 3.32 06 
32 | 28/79) 4.61 |+ 1.8 
32 | 29 435|+ 23 
3027/83) 409/418 
82) 
21) 87) 265 0.7 
23 | 2.90 1.1 
29/27/85) 4.39 /+ 20 
2118 82 3. 62 +18 
2825 80) 262) 0.0 
20/16/80 
32/29) 82) 457 21 
29° 26 82) 5.46 3.0 
25 | 21) 77 | 3.05 |+ 09 
17/14 82) 1.67) 0.0 


Wind. 
o Maximum 
= 2 velocity. 
e 
2 
os 
ga 
3 ies Ss 
IF 
nw. | 56 se, 
nw. | 40 | se, 
nw. | w. 
8. 42 8e. 
nw. | 39) w. 
nw. 45 nw, 
nw. | 57 | nw. 
ne. 
nw. | 33 nw. 


nw. | 40) nw 
ne. 48 in. 
nw. | 30) nw, 
ne. | 38/ se, 
n. 40 sw. 
w. 28 | w. 
nw, | 38 nw. 
ne. 36 | sw. 
ne 51 n. 
ne 30) nw. 
ne. | 40) w. 
e, 44 sone 
e. 49° COW. 
nw. | 36 
sw. | 31) w. 


30) 
e 33 | e. 
w 18 | nw. 
se. | 46 | nw. 
nw. | 30) nw. 
se. 42 | w. 
8 36 ose. 
33 | n. 


8. 41 | nw 
|37/n 
se. 8 
e 56 
8 
se 32 nD. 
8 
8. 37 | ne 
8. 33) «8. 
se. | 44/2. 
s. | 39) 2. 


w. Ww. 
8. 44 
w. | w. 
8. 58 | 8. 

8. 47 | 8. 

se. | 48 w. 
sw. | 48 nw. 
w. | 40| nw 
se. | se. 


nw. 39 nw. 
nw. 52. w. 
43 
ne. | 40 ne. 
ne. | 60 ne. 


Clear days, 


— 


Marcu, 1904 


Partly cloudy days. 
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Cloudy days. 

Average cloudiness 
tenths. 

Total snowfall. 
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| 
| - 
| 
| 
| | 
Stations. 
. 2 
s | 
| 
= 
New England. 
Eastport ............ 24 5 3 8 8 
Portland, 26 4, 5 12 
26 6) 5) 22) 3 6) 10 
26 5| 16/4 ; 5 
26 17; 29/13 1] 6| 5 
23 6| 4) 26) 3 -| 15 
26 il 5 7 6 12 
26 & 24) 2 7,408 nw. | 39> 8s. | 25 
4,5 5, 887 | nw. | 31 | sw. | 26 5 
17) 5 27 11,519 nw. 65 nw. | 3 10 
16 80 | 6,370 | nw. | 36) nw. 3| 6 
17| 5 32) 27 6,681 | nw. | 31 | s. 7, 9 
10| 5 26 6,255 sw. | 33) nw, 3 6 
19 | 8 382) 2 6,706 | nw. | 33 | nw, 3. 8 
5 1S 7,073 | n. | 36) 8. 7| 
5| 34) 3: 6,101 | nw. | 34) nw. | 3 
SY | 20; 5 34/3 5, M3 3 3 15 
38) 4 11,015 27 16 9 
56 | 21) 36 37 3 761 a Bu 9 
56 28; 5 3 8, 075 7 9 15 
57 23 | 5) 38 | 3 4, 489 3 7 14 
18) 4 33 | 5, 213 22) 10 13 
| | 
56 | 21| 4) 36/ 38 8,412 3.5 16 
62; 27| 42) 31 6,170 3; 9 13 
62 | 25| 5 40/ 33 5, 844 310 15 6 
Wilmington ........ 5 45/ 32 7, 336 15, 917) 5 
Charleston .......... 66 | 36) 5 51 24 9, 038 5| 22) 4 
Columbia, 8. C...... 67 | 30| 5 46/ 30 8,727 15 9 11 11 
Augusta, 69 | 33 16 48° 32 5, 732 1515 12 4 
Savannah .........- 23,70) 40/16 54) 25 6, 886 | 11) 7 18 6 
21) 74 | ‘ 57 | 25 7,406 | ow. | | 5) 1313 5S 
| | | | 
14 79 | 56) 9 66 22 8,193 | se. | 30) ne. | 29°15 15 1 
22,79) 65 9 70/12 7, 242 28| 17,12) 2 
27| 78 | 64) 9 72/14 11,039 25; 6 2 
Tampa .... 22; 79) 9 6) 27 4,579 14,18 10 3 
East Gulf States. 61.0 + 3.4 
Atlanta ...........+.| 1,174/190 |216 53.64 2.1 2363) 29) 4) 45 33 10, 841 3) 9) 14 
Macon 3870) 93 | 9 50.4 |...... 2370) 32) 4) 49 | 37 5, 418 3) 7) 9 15 
79 | 96 63.0 | + 26 69 | 37 4 57 | 26 8, 057 412 1 8 
700 136 143 58.2 | 4 22 68 | 27| 4 49) 34 8, 04 611 9 11 
57, 88 (96 63.0 | 4 3 70 | 36) 4) 56 | 30 6, 528 | 3) 9 16 6 
223 100 112 51.5 | 4 85/24 72) 4 51) 35 5,957 | se. | 30/ nw. | 13) 8 12 11 
375, 84 | 93 60.1 4 85 | 22 71 29 49 | 36 5,657 | se. | 36 > nw. 13 9 17 5 
247| 62 | 74 62.5 4 84 | 25, 73 | 32 | 52 | 35 6, 857 | 17; 10, 9 12 
88 |121 | 84 | 26 ad 39 | 57 | 31 8, 005 815 8 
| | 
249) 77 84 63.2 | 4 87 | 12 73) 31 53 | 29 O41 24) 9) 12) 10/5 
457| 79 | 94 55.9 | 4 86 | 31 67) 25 | 4 45 36S 24) 3 21) 7 
357) 93 |100 56.1 | 4 83 | 21) 66 | 28 | 46 | 43 001 22) 11 10 10 
48 | 53 67.7 | 4 83 | 12) 74| 38 | 61 | 22 639 3 8) 18 5 
670106 114 62.9 ...| 90] 12) 76 | 25 | 50 | 45 886 3} 22} 1 
54106 (112 77 | 26 70) 40 | 60 | 24 O64 i411 11 9 
510, 73 | 79 88 | 12) 74 30 | 55 | 30 279 24) 7/16 8 
701) 80 | 91 96 | 12) 81 | 35 57 | 38 239 8 17] 6 
66 | 63 93 | 12/79 | 30 54) 034 | | 8) 13, 10 
Ohio Val. and Tenn, | | | | | ' 
762/106 |112 75| 62| 4) 43 | 36 6815/8. | 44) mw. 10 9 8 14 
1,004) 35 88 78 | 2461 | 24| 4 42) 35 6,635 | sw. | 42) SW. | 3 11 13 7 
397:146 14 S121) 64 28 4 45 | 37 9,765 | 8. 40 nw. 13 8 15 
546 122 | 134 79/25 60) 24 | 4 41 / 41 7,680 | 8. | 43 nw. | 22) 7 
989) 75 102 77/22 55| 19| 4) 36 45 10,637 | se. | 60 nw. 3 6 
525/114 |136 79 | 24 56| 22| 4) 38 42 7,883 | se. | 44 | nw. 3) 5 
431) 72 | 82 77 | 24 54 | 22| 4) 42 6,791 | ne. 5 
822/154 164 73| 24 49| 20) 4 32 | 48 9,574) se. 47/8. | 10) 6 
628/152 76 | 24 54) 20| 4) 47 6,566 | Se. | 32 WwW. | 3 1 
824/173 75 | 22,50 | 18] 4) 32/ 44 10,516 | Se. | 58 
842/116 (123 78 | 22; 50) 17) 4 32) 40 5, 324 mw. | 24) mw. | 22) 4 
638 77 | 84 80 | 22 54| 18| 4) 34/45 5,786 | 8. 42 | nw. | 3| 
1,940) 41 50 80 | 25 52 | 15 30 | 47 | 3 
Lower Lake Region. | | | ‘a 
Buffalo..............| 767/178 |206 | 25 39 | 4) 26 | 37 1,970 | 3 
Oswego..............| 383) 76 | 91 2536) 4) 23 27 0, 043 | 3 
Rochester...........| 523) 81 2 39) 9) 4 25/33 8, 123 i 3 
Syracuse............| 597) 97 113 26 37 4 2, 080 25 
22 42/ 4| 26 9, 951 22 
Cleveland ...........| 762/190 |201 | 22 13] 28 2, 812 3 
Sandusky ...........| 629) 62 | 70 22 44| 15| 4) 29 6, 984 3 
Toledo 628/120 31 44| 16| 3) 3 
Detroit ............| 780/153 |198 22,40; 13| 4) 27 i | 
Upper Lake Region. ris 
Alpena..............| 609) 63 | 80 25 32/—4/| 4) 17 2 
Escanaba....... 612 4 48 22 31 2) 4 17 ne. | 39 nw. 3 
707,127 3 26 e. 52 | sw. | 24 
668, 66 | 74 25 30 |—11 | 4] 12 e. se. 10 
734 76 116 46/2430, 3 16 nw. 42 
638 70 120 59/22 4 24 6 nw. 48 nw. | 3 
614) 40 61 1 | 47/25 30 4 14 59 | 8 
274 1/65/24 42) 3 28 761 | 24 
1/59/24 39) 10) 3 26 980 
Green 27. | 4 31 | 27 | Gos 
7 26 /—12! 3 12! 714 
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TABLE I.—Climatological data for Weather Bureau stations, Murch, 1904—Continued. 
Elevation of Temperature of the air, in degrees - 2 | Precipitation, in | - 
| | Pressure, in inches. Fahrenheit. 3 = = nches., Wind. | 
| $3 ox 33 | = 2246 i? eis 2 | velocity. | 
| Se ° = | | = | @ | = © os | 82 g 
| 
North Dakota, | | | | | wel_as | | 07 | 
Moorhead 60 | 28.97 30.02 |—.06 21.0/)+ 0.8 46/24 31 20 18/90] 1.90 1.0) 12 | 8,496 | nw. | 51) sw. | 25 5) 7 19) 7.412.2 
Bismarck 29 28.16 30.01 05) 19.4 |—3.2 45 | 6 28/10 10 17 | 10) 66 | 1.09) 0.0 9,781) mw, 48 | 25 11) 7 13, 5.7 10.9 
Williston 44 | 27.92 30.00 104 12.4 —11.1/ 42) 6 22/-16 13) 2 41/10! 79| 1.57/+ 1.1 13 |10,465 e, | 55 mw. | 25 11) 12 8 5,216.0 
Minneapolis ........|.--. 99 208 | 27.7 0.3 | 23 34 |— 4 3 21 27 1. 64 + 0.1 | 10 | 9,709 | nw. | 48 | 2 3 22)... 5.8 
"887/102 | 29.06 | 30.00 — 28.6) 1.1) 58 | 23 35 3 22) 27 27) 23) 80 | 1.47) 0.0 | 11 | 6,487 | nw. | 31 | 2} 9) 20) 7.5) 7.4 
La Crosse........... 714) 71 | 87 | 29.25 | 30.02 |— .02 | 31.4) + 0.6 | 56 | 28 38 | 4| 3] 25| 29|....|... 1.70 0.1 | 12 | 6,110 | se, | 37] n. 2} 9) 17) 7.1) 5.8 
Davenport .......... 606 79 | 29.32 | 29.97 |— .06 36.0) + 1.1 | 62 | 24) 44) 3) 29 | 30) 32> 29) 78/ 270)+ 0.5) 11 | 6,879 nw. | 38) 8. | 24) 4) 8 19) 7.5 7.9 
Des Moines ......... 861) 84 | 99 | 29.06 | 30.00 36.2 15/63) 2 44) 8) 3) 28) 46 32) 2s 1.20 |— 0.3 | 10 | 7,704 | mw. | 41 nw. | 2) 4) 18) 14) 7.1) 4.5 
Dubuque..........-. 698/100 117 | 29.24 30. 01 |-- | 33.8 09/56) 441) 8) 3 27/27 30) 27) 80) 286) + 0.6 | 12 | 6,370 | nw. | 34) nw. | 1 7, 13) 5.8 8.0 
Keokuk............. 614) 63 | 78 | 29.30 | 29.98 |— .05 | 34.6) + 1.0] 74| 21) 46) 14) 3) 36) 34) 30) 78) 3.46 | + 1.3 13 | 6,882 | nw. | 36) w. | 24) 7) 10) 14) 6.5 4.7 
356, 87 | 93 | 29.63 | 30.02 |— 02) 49.1) + 23) 78/21 58) 24) 4 40/45 44) 40, 75 | 4.60) | 0.8 | 12 8,911) 46 | n. 2) 17| 7.0! T. 
Springfield, Ill...... 644 82 93 | 29.30 30.00 103 39.8) + 0.6 73/3148) 19) 3 30) 36) 33 81) 4.73) 20) 15 | 8,907 | nw, | 34] nw. | 3) 4) 8 19 7.7) 21 
534 75 109 | 29.41 | 30.00 41.2/+ 40/21/50 3) 32| 82/4 11 | 12] 8,204] nw. | 58] w. | 21] 9) 10) 12) 5.5, 3.4 
567208 (217 29.37 29.99 79 | 311 54| 22) 3) 36/46 36) 1+ 9,956 | se, | 51 | n. 3} 10) 15 7. 
Missouri Valley. | | | + 3.1 | | + 0.2 | | . 8) 
Columbia, Mo..-....| 784, 11 | 84 | 29.10 | 29.95 |— .08 24/83 2155) 15) 4) 33 | 46 hed 3.69 |+ 0.7 | 12| 8,495 | se. | 47| sw. | 24 a 12, 11) 5.9) 0.2 
Kansas City ........ 963 78 | 95 | 28.93 | 29.99 —.08 |) 43.6/+3.1| 78/2153) 15) 3 34/54) 38) 82) 71) 5.51 3.3) 9 | 7,161 | nw. | 44/ nw. | 3) 12) 7) 12) 5.4) 1.8 
Springfield, Mo ..... 1,324 98 104 28.53 29.95 —.07) 47.4/+ 39/82 21,58) 18) 3 36 40/41 86 71) 4.43) 0.7 | 11 se. | 45) mw. | 15) 8 8) 46 T. 
| 43.4/+ 24/80] 2/55] 13] 32 | 62)....).... 262/405] 6] 8,498 n 44 | 8, 9 19) 5.8 3.9 
1,189] 75 | 84 28.66 29.96 — 106 | 38.9/+ 1.0/79, 250) 3 28 | 67/32) 24/65) 0.97|—6.4| 5 | 9,515) se. | 51 | se, | 24) 8) 10) 13) 5.8) 3.8 
11051115 |121 | 28.76 | 29.97 |\— 107 | 382/+2.7) 74) 28/ 62/32) 25/66) 9/ 8,049 m. | 46/ nw. | 2) 6 10) 156.5 48 
Valentine .......... 2,598 47 | 54 | 27.18 | 29.94 36.4 /+ 52/69) 9 50) 2) 3 22) 54) 29) 21) GO | 0.64|— 0.8 3/| 9,639 | nw. | 48/ nw. | 9 13, 8) 10) 4.9 3.6 
Sioux City... ...... 1, 135) 96 | 28.72 | 29.97 |— .08 | 35.0 /+ 34/67) 9 45) 2) 55)... 0.50 |— 0.7 | 6 [11,257 | nw. | 68 | nw. | 4) 10) 7.2) 1.4 
1'572) 43 | 50 | 28.26 | 29.97 .08 3.2) 64) 23 44) 3 22/36) 27> 20:67) 0.33 —O.5) 8,293) e. | 52) w. | 24) 5) 16) 10) 6.3) 2.6 
Huron ... 1/306) 56 | 67 | 28.54 29.98 |— .08 29.9 2.3 65 | 23, 40|—7| 3) 20) 45 | 26 | 21 75 0.24 |— 0.6 | 10 (11,124 | nw. | 49 se. | 5) 12) 14) 6.6 0.8 
Yankton 1, 233; 42 | 49 | 28.63 | 29.98 |— .07 14 42 67, 9 46) 0) 23 | 60 0.92 |— | 45/8. | 23) 11) 14 6 3.8 
Northern Slope. | . 2 1. nm | | .09 . 6) 
2,505) 11 | 44 | 27.25 | 30.00 48 | 5| 26 26, 7 38 | 15 | 13| 9 | 7,052 | ne. | 34] mw. | 8| 14) 10) 7 8.6 
Miles City .......... 2'371| 42 | 50 | 27.34 | 29.93 |—.09 | 23.3/— 81) 54) 3 14/36/20) 19 91| 1.9) 8/ 5,101) | 40/ nw. | 20) 8 15) 8 5. 5/21. 2 
4.110 88 94 | 25.63 29.92 109 281 45) 54) 7 37/—9/ 25) 19) 24) 17 65) 1.37 |+ 0.8 | 15 | 4,880/ sw. | 30) w. | 15) 6) 10) 15) 6517.3 
Kalispell. ........... 2,965) 45 | 51 | 26.75 | 29.87 |— .12| 29.4]....... 52 | 7/38 |— 5/25) 21/31/26) 1.94!|....... 21 4,259) w. | 26) sw. | 15) 12) 9 10) 5,213.3 
Rapid City.......... 3,234) 46 | 50 26.45 | 29.90 —.11 | 26 67) 46) 1) 26 21/62/28) 23 74) 0.40 0.7 1 | 6,109) nw, | 52) n. 2) 11) 11) 4.9) T. 
Cheyenne .......... 6,088, 56 | 64 | 23.83 | 29.87 |— .09 | 35.24 24/62/18 48 —1 | 26 22) 50 16 48| O45 0.2) 4/ 9,816 | mw. | 50) w. | 18) 8) 10) 13) 5.9) 4.5 
5,372, 26 | 36 24.45 29.86 |— 33.8 33/61) 8 4/25 20/35/28) 22,66) 1.57) 8) 4,178 | sw. | sw. | 1) 4) 21) 6) 5,515.3 
Yellowstone Park...| 6,200) 11 | 47 | 23.66 | 29.89 |— .13 | 25.2)....... 44| 7| 34|—16 | 25) 16| 35 | 18 72| 298/....... 19 | 7,076 | | 39) mw. | 1) 17) 13) 7. 1125.6 
North Platte........ 821| 43 | 52 | 26.96 | 29.93 .07 | 40.4|+ 5.3 | 77/18/57} O| 3) 61 | 64 | 0.52 0.2) 4 | 7,986 | nw. | 48 nw. | 24) 7) 18) 6 5.2) 0.6 
5,291 79 151 | 24.55 29.83 —.12| 425/437) 71) 8 4/26) 29/45) 34) 27) O94) 0.0) 9) 7,360) 8. | w. 9} 7| 6) 5.5)10.3 
4,685 80 | 86 | 25.13 | 29.83 —.09 444 440 78) 2.60) 12 26 28) 52/33) 19 45) 0.52) 0.0) 4| 6,614) nw. | 52) w. 9} 10,17) 4, 4.7) 1.0 
Concordia .......... 1398 42 47° 28.45 29.95 —.06) 44 81) 256) 9) 3 31/53) 36) 28 63) O36)— 1.2) 4/ 7,091) | 36) 8. 9} 11) 15, 4.9) 0.2 
Dodge ........ 2.509) 54 | 27.27 29.89 47.2|+ 5.6) 86| 6! 23/49! 0.04|—0.9| 1 | 9,690| se. | 49| se. | 23) 11) 6) 14 5.7) T. 
1358 78/86 2848 29.93 —.06 80) 2)62) 12| 3 36 57/41) 33/60) 423/424) 5) 8,402) | 50) 2| 11] 18} 4.3) 
Oklahoma .......... 1,214) 79 | 86 | 28.59 | 29.87 |— .11 88 | 2 70) 19 42 | 50 | 32) 43 | 0.36 3 11,830 /s. | 59] 3} 12) 16) 3 
Abilene ...... 1,738 45) 28.09 29.88 —.08 63.0/)+ 89 92/30/77) 26) 4 49 40) 48) 36 46) 0.00 — 1.2) 9,142) 8. | 42) 3) 11! 7 15 
Amarillo............ 3,676 10 | 49 26.12 | 29.84 /—.11 | 51.9) + 7.0 84) 2.67) 15) 37 | 50 | 37) 17) 31) T. |\— 0.4] 0 {12,235 | sw. | 52| n. 2] 24) 0} 2.1) 
El Paso 26.10 29.838 —.05) 60.5) +47) 84) 2:76) 34) 4 45) 45) 41) 14 19 0.00 0.4) 0 10,480) w. | 63 | w. | 30) 10) 21) 6) 4.0 
Santa Fe... 23.14 29.86 —.03 |) 42.6/+3.1/ 66) 254) 16 13 31 33/31) 14 34| 0.3) 7 | 5,973) sw. | 33) sw. | 24) 16) 11) 4) 3.5 0.6 
Flagstaff 23.25 29.84 |— .07 39.0/+ 1.8 65 7) 52) | 24 26/46 | 30) 19 51 | 1.39 7 | 7,962 | sw. | 40) Bw. 23) 6) 14) 11) 5. 
Phoenix 28.73 | 29.88 |— 103 | 62.9 +20 88) 377) 38/13, 49/40/46) 26 28) 012|—-0.5| 3,812). | 28) w. | 23) 10 14) 7) 5.0) 
Yuma 29.74 29.90 —.04 66.2,+22 92) 7 80 42 22 52) 44 50) 35 0.28) 0.0) 1 5,569) w. | 31 | mw. | 20/19 9 38) 2.5) 
Independence 3,910 51 | 58 25.88 29.86 — .08 ae 75 | 61 | 28/25) 40/ 31 | 39) 22 as 6 | 6,890 | uw. | w. | 19) 10 5 16 
Carson City ........ 4,720 82 | 92 | 25.15 | 29.89 —.09 404 — 0.8 62) 6 49, 19 21) 32/31/36) 31 70) 1.99) + 0.7 | 13) 9,351 | sw. | 60) sw. 5) 9) 17) 6.9) 6.6 
Winnemucca ....... 59 | 70 | 25.48 | 29.89/— 388 — 1.9 7 47, 20 26 30 31 28 67 | 1.47 | + 0.6 | 20 | 9,689 sw. | sw. | 1) 3) 2) 26) 8.7) 6.5 
Modena ............ 5,479 10 | 43 | 24.48 | 29.84 /—.12| 67) 2) 54) 11 | 24 28) 36) 24/56) 0.98 )....... 10 | 9,963 | sw. | 63 | sw. | 20 13) 14) 4) 4.5 1.5 
Salt Lake City ...... 4.366105 110 | 25.50 | 29.90 — .08 40.8 —O.8 63) 6 50) 19/12) 32/34) 28 64) BOY) + 20) 18) 5,452) se. | 48) w. | 23 9 8 14) 6117.2 
Grand Junction 4,608) 43 | 51 | 25.25 | 29. 83 73| 8 18 | 26 32/39) 36) 26 | 6 | 5,152 nw. | 33/8. | 11) 16) 10) 1.2 
Northern ateau. 5 - 4. | | + @. 7.4 
Baker City.......... 3,471) 53 | 59 | 26.27 29.88 | —.15) 55) 7 41 | 24) 29) 20/ 31) 26) 71) 1.85 | 0.0 | 20| 5,677| se. | 36| sw. | 20) 3| 4) 24, 82) 7.9 
Boise ...............| 2.739) 61 | 68 | 27.05 | 29.93 |— .10| 41.6/—2.3/| 61 7) 49| 26 | 24) 34 | 39| 36) 81| 5.39 | + 3.6 | 22 | 5,343 se. | 37 | sw. | 19) 3 5) 
Lewiston ........... | 757] 62 | 61 | 29.03 | 29.87 |—.16 | 43.0|— 0.8 | 63| 7) 50| 26/| 26) 36 | | 4.05 3.3 | 19 | 3,538 | 36 | w. | 10) 7| 17] 6.9) 5.4 
Pocatello ........... 4,482) 46 | 25.34 29.91 —.10| 36.9/)4 26/56) 44) 20) 22) 29) 28) 32) 26) 64 | 4.00) + 1.8) 21 | 8,557/ © 46) se. | 10) 1) 13) 17| 7,311.8 
Spokane ............ (15929101 110 | 27.79 29.88 |— 113) 35.8 — 3.9) 58 7 42) 16/25, 30/26) 32> 28 76) 1.4) 20) 6,136) 8. | 39) sw. 4) 5 22) 8010.0 
faite Walls... 1,000 65 71 | 28.79 | 29.87 — .15 ae 67 | 7| 50| 26) 36/| 26/39] 36) | 17 + 20 | 5,526 | 8. | 36/ se. | 10) 9| 14 4.8 
uc. Coast | | | 4 6) 
North Head......... 11 | 56 | 29.57 | 29.80 —.21| 42.2 |— 3.2) 57 | 31) 47| 2) 37) 17) 41 | 39) 89) 7.86 + 1.4 | 28 16,598) | 85) se. | 10) 6 21| 7.5) 1.8 
Port Crescent ....... 12 | 29 | 29.50 | 29.78 |— 38.4 /—3.2/ 51 | 10/43 | 26 | 2) 33/15 )....)... |....] 7.46) + 28 | 24| 4,709 me. | 27 me. | 23) 3) 13) 15) 7.0 1.8 
| 423/114 151 | 29.70 | 29.88 —.16| 42.6/—2.2/58| 7/48) 31 | 24) 37/22) 36 80 | 6.22 3.1 | 24) 6,878 | se. | se. | 11) 3 11) 17) 7.1) 84 
| 218/113 [120 | 29.58 | 29.81 .19 | 41.6 /—2.8| 58 | 7) 47 | 29) 24) 36 we 6.08 |+ 2.2 | 25 | 6,215 | sw. | 37 | sw. | 11) 5) 13) 13) 6.6 4.4 
Tatoosh Island...... 7 | 57 | 29.65 | 29.75 |\—.21| 41.0/—3.3) 50 3145) 32) 1) 37/12/39) 36 9.42 + 0.3 | 26 17,060) (80/8. 10 2 11| 18) 7.6 5.0 
Portland, Oreg...... 154 68 | 96 | 29.68 | 29.84|— 118) 484 —3.8/ 61 3149, 2) 27 (40) 36 78) 873) + 3.2 | 27 | 5,644) se. | 32) sw. | 20) 1) 4) 26) 8.7 T. 
518) 56 | 67 | 29.32 | 29.89 |— .15 | hee 31 | 39 29) | it 24 | 3,362 | 42 | w. | 19) 1) 6) 24) 1.2 
id. Pae. Coast Reg. | | i+ §. 
80 | 29.90 29.97 —.09) 48.2 — 0.5) 64) 6 53) 36 25) 43 19 | 45 | 42 81 | 19.05 | +12.9 | 26 | 7,165 | se. | 48 se. | 10) 3 25) 8.4 
Mount Tamalpais 2,375 11 18 | 27.51 30.01 — 43.6 ....... |64| 31 | 23) 39/21 | 41] 38) 9.94)....... 24 |14,793 | sw. | 70 | sw. | 10} 3) 11) 17) 7.4) 3.3 
Red Bluff...........| 332, 50 | 56 29.61 | 29.97 |—.07 | 50.1|\— 4.4) 71 | 31) 32/21) 44/26/46) 42) 77) 8.33) + 5.1 | 19 | 6,384) se. | 38) se. | 10) 2) 11| 18) 7.4 
Sacramento ......... | "91106 | 29.93 | 30.00 |— .08 | 51.9|—2.8| 68) 7) 36/25) 46/20/48 | 44 78 | 5.43 2.5 19 | 7,962| se. | 65 | se. | 10) 13) 15) 7.0 
San Francisco....... | 155161 167 29.88 30.05 —.01 51.8 —1.8 66 31 57) 40/20) 47) 19 | 48 4581) «6.01 4+ 7,126) w. | 48| se. | 10) 5) 10) 16) 6.8 
Point Reyes Light ..| 490) 7 | 50 |.......)....... ies 49.6|—05|62| 54] 87/20) 45| 14]..../... |....] 26 | 25 |17,286 | mw. | 98/ 8. 10 4 6 21, 80 
Farallon..| 30 | 9 | 17 | 29.99 | 30.02 | xe 60 | 7 54) 42) 49 [ace | 24 11,940 nw. | 70 | 8. 2} 9} 20 
ac. Coast Reg. | + 0.1) 4\ 3.64/41. | | 6. 
$30) 67 | 70 | 29.66 | 30.02/+ .01 54.4 0.1 75 | 19| 68 | 35 | 25) 46| 25 | 50 | 76 | 2.75 | + 1.41/18 | 4,315 | nw. | 38) nw. | 8) 8 6 17) 6.5 
Los Angeles ........| 338116 123 | 29.64 | 30.01 — .01 | 09/89) 7 67) 25) 48/29) 50) 45,72 | 4.50); 1.5) 9/ 4,158) w. | 33) sw. | 8 4) 14) 13) 6.4 
San Diego........... | 87 94 [102 | 29.91 | 30.00 —.02 | 56.5 0.5) 74) 7 63 | 44/22) 50) 21) 52) 48,77) 217 |+ 0.6 | 10 | 5,041 | nw. | 27 | mw. | 23) 12) 14) 5.8 
San Luis Obispo | 201) 47 | 54 29.83 | 30.05 —.01 |) 544 g 7/63) 36/24 46/25|49| 44173) 5.13 2.1] 18] 4,751 | | 82] se. | 10) 13) 10 5.6 
Grand Turk 6 | 20/8008") 86 | “62 | 18) e 17 10) 4) 4.8 
Havens | 286 41 | 62 29.95 30.01 | 00) 73.4 + 0.2 | 86 57 10, 66) 23 1.08 | — 08] 3 8,108) e, | ne, | 16 25 5 1 1.5 
| | 29.00 | 20.98 |— .04 | 75.1 0.9 | 29) 81 66 | 2 70 | 15 70 | 67, 7 | 3.35 |+ 1.0|18/| 8,588/e, | | 25 9 14 8 5.5 
| \ | | | 


* More than one date. 
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II. 
Temperature. Precipita- 
(Fahrenheit. ) tion. 

— 
Stations. 
2 eo 

Alabama. Ins. Ins 
29 | 55. 3.54 
| 87| 30) 61 | 2.71 
Calera. | 2.26 | 
Camphill... | 87 29 | 58.4) 2.05 
30 59.4) 1.05, 
Daphne ... 34 | 64.3 2.09 | 
cc | 884 26 7. 60 | 
8 | 34/ 50.4) 2.73) 
Evergreen. 84 B2 4 4.33 | 
Flomaton .. 87" 63.2") 3.95 
cc | 8 29 56.9 |) 5.95 | 
Fort Deposit ............. | 85) 30) 60.6) 1.88) 
86 283 4.06 
Goodwater 85 | 28 57.8) 1.82 
Greensboro... 8) 29) 60.7) 2.82 | 
Greenville. 2. 29 | 
Highland Home. . | 86 30 | 61.4) 4.20) 
Letohatchie . 1.97 | 
Madison Station.......... 85 25 | 56.8) 8.50! 
Maplegrove 85 27 | 4.08 
Marion 86 29 60.3 2.35 | 
Newburg... 88 | 28 | 61 69 | 

Prattville... 86 30/598) 1.55) 
Pushmataha.............. 83) 60.6) 3.16 
24) 55.4 7.09 | 

| 86) 63.0) 174 
80; 36 63.8 )....... 
86} 682) 1.81 | 
140.2] 2.7: 
87 29 | 57.9 | 3.71 
08 s2 26 | 53.9) 7.42 
86 31 61.6) 2.75 
Union Springs....... 31) 60.8) 3.14) 
Valleyhead............... 82; 24/525) 6.09 
ee 88 61.6) 2.18) 

A a. | 
51 7/322; 3.04) 11.0 
Agua Caliente............ 36 | 66.6 
Allaire Raneh........... 0. 18 
Arizona Canal Co'sDam.. % 38 | 64. 0. 15 
6 ce 86 5a. 4 . 25 
75 | 47.5 | 0.30) 
| 92) 44) 65.8) 0.30 
Champie Camp........... 15 
Cochise ® S1 35 59.0) 0.00) 
Congress .. cece 82) 38) 6.1) 0.19 
8 27/ 58.0] T. | 
81) 35 | 0. 00 | 
Dudleyville .............. 88 29 60.7] 0.13 | 
83; 18 | 53.2) 0.25) 
Fort Apache ............. 78) 19 | 48.7) 0.65) 
Fort Defiance ............ 61 5 | 37.0) 0.75 7.5 
Fort Huachuea.... en 31 59.8) 0.14 
85 | 56/711) 0.00 
Grand Canyon ........... 1.00, 12.0 
8, 26) 544) 0.18 | 
78) 15) 48.4) 0.28) 0.6 
Jerome ...... 75 | 32) 53.2) 0.50 
Kingman. 80, 16) 53.4) 0.55 

ce 90 | 8162.0) O27 
Mesa (mear).............. 59.9) 0.20 
Mohawk Summit*!...... 4 6.2 0.00 
Natural Bridge... 1. 22 
Nogales ....... 87| 57. 0. 02 
Uracle 77| 85|57.2| 0.38 
99 (64. 0.04 | 
89 | a2 | 61. 0.18 


| Maximum. 

= — = 
Minimum, 
Mean. 


ESRS: 


a 
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| 


snow. 
| Total depth of 
snow. 


| Rain and melted 


| 


= 
= 


& 


| 


California—Cont’ d. | 
Cloverdale. 
Ab 
Corning *5 


Drytown 


| Dunnigan *!............. 


Elmdale 


Fort Bragg............... 


Georgetown .............. 
} 


Towa 


Kennedy Gold Mine ........... 


Lakeport (near).......... 
Lamesa ..... 


| Lemoncove............... 


Lick Observatory........ 
Lodi 


| Mills College 
Milo 


Milton (near) ............ 


Mokelumne Hill ............... 


Ontario (mear)........... | 


Rain and melted 


Maximum, 
Minimum. 


= 


£25 


EERE 


5 
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Marcu, 1904 


Precipita- 
tion, 


snow, 


5.79 


. 57 | 


snow. 


Total depth of 


. 


Temperature. Precipita- Temperature, 
(Fahrenheit. ) | tion. | (Fahrenheit. ) 
| | 
| | i 
Stations. | Stations. : | 
| 
| | en | 
a 
| | 
| | | 
Arizona—Cont'd. | | | | Ins. 
| 72] 10 67 55.4 | 
27 58.9) 0. 68 51.2) 5.67 
90 48 «61.6 70 53.2 7.30 
Superstition. Crescent City ............| G4) 45.6 29.84) 
12 | 48.2 | | 20° 41.6 | 12.75 1.0 
| Thatcher.................| 83 | 27 | 87.6] 74 35 549! 1.30 
88 | 30 «60.2 72 34 OOS 7.70 
Vail *5 S4 46 65.0 | 70 38) 53.0 | 8.87 
69 30° 51.0 10.32 
 _ | Eleajon ..... 91 32 (57.2) 2.66 
81 | 19 5.4 27 55.8) 414 | 
| Arkansas. | 83 26 3.79 | 
Arkadelphia............... 26 | 58.6 63 34 49.8 26,27 | 
Batesville................, 83| 21,528) 410 1273 0 
60 28 44. 21.17) 180 
15 6.95 58 11 40. 15.53 | 41.5 
87 30 6. 32 75 30 O51. 19. 88 | 
Conway 85) 25 4.78 | 30 58. 3.70 | 
6. 08 75 16 4.59 | 
Des Arc 7. 58 15 
Dodd City.. 4.80 30 55.2 67 | 
Dutt) so; 618 5. 97 73 28 50.2 18 | 
5.48 $2 | 
Eureka Springs........... 85) 17 5.14 22 | 
Fayetteville............... 15 5. 20 
Forrest City..............| 26 60 | 
Ghee 76 30 (4.6 44 
18 | 52.3 60 33 («47.0 
Helenaa 68 | 33.8 | | 115.7 
39 | 72 30 49.0 90 | 
28 «60.7 6 80 32. 75 | 
Jonesboro 89) 56 73| 31 53.0| | 
Lacrosse .................| 85] 19| 50.2 76| 32 53.6 85 | 
Lake Village. .......... 32 | 59.1 53 Gatos 35 522 
Lutherville...............; 26 | 528 | Mammoth 90 40 65.8 00 
Malvern..................| 86] 25 56.0 70 37) (52.5 77 | 
87 76 38 (56.9 34 
das 78) 16) 3.6 38 
Mount Nebo..............; 79] 524 29 -| 919) 
89 | 58.8 71 52.8 | 5.30 | 
01 75 | 54.0) 2.15 | 
Wise o4 82 55.0) 1.20 | 
24 (56.1 41 60 39.8) 4.43) T. 
24 4.0 60 78 49.0 5.82) 
24 «57.0 99 Monterey *!..............| 60 49.5 3.96 
86 | 29 56.6) | Mount St. Helena 1.5 
18 | 51.4 20 46.8 | 7.93 | 
| | 57.7 28 | 1237) 25 
85 | 26 58.6 15) 63 6 | 18.64 |) 24.0 
eollville ..............)| 51. 8 21 | 85 2/ 11.61 | 
lerville...............| 87] 27/568] [1s 4.70) 
| 24) 57.2 92 62, 2 29.09) 12.0 
84 | 26 | 57.1 67 | North Bloomfield.........| 66 23 21.89) 10.0 
25 56.6 | 67 37 i: 9. 56 
ts Springs.......... 75| 16/|49.0| [47 89 | 34 9) 5.16) 
California. | 77 28 .0| 6.36 . - 
92 | (56.9 19 | Oroville (mear)...........) 68 |) 33 10.86 
| 42 | 63.8 00 70; 31 50.6) 9.35) 
55.0 92 Peachland*®.............| 68 33 (51.2 | 19. 82 
99 | 100.0 || Pime Crest................| 9% 37 «(55.6 5.59 
65 | 50.0 O4 Pino Grande .............| 58 23 39.6 | 25.38 | 74.2 
Bishop 47.8 39 | Placerville ...............| 68 30 48.2) 13.48) 
GB] 3) 86 | 28.5 | Point Lobos..............| 62 40 51.6) 5.31 | 
| —12 39.0 | Porterville........... 79) 5.0 | 1.85 
| 218.0 || Poway B74 
67 | 24 | 438.6 | 27.85 | 13.5 || Quincy...................| 59 20 41.0) 10.83 35.0 
62) 28 44.6 | 25.01 68 30 15.89 1. 
Caliente*!...............| 75) 34/488) 1.60 | Reedley 76) 40 57.0) 2.27 
Cedarville ...............| 59 | 18 35.8| 461) 245 | Riverside ...............| 91) 32) 55.8) 3.22 
Chico | 68| 31/527) 9.33 | | 16.68 
ck | | 56.8 4. 32 69 27) 47.4) 8.78 | 
44! 181 81.4! 26.87! 165.0 74! 6.53 | i 
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TABLE ITI. — Climatological record of voluntary and other cooperating observers—Continued. 


Temperature. | Preei pita- Temperature, Precipita- Temperature, Precipita- 
| (Fahrenheit. ) tion. | | (Fahrenheit.) tion. (Fahrenheit. ) tion, 
| | 
| | | 
| Ze | | | | | of | - 
| as | 78 | aa | = ae ies 
California—Cont’'d. | Ins. | Ins. Colorado—Cont | Ins. | Ina. | Florida—Cont’ a. = | Ins. | Ins 
76) 31 | 54.1) 2.94} Parachute ....... 70| 15/426] 1.92) 30 | 9 | 35 | 64.4) 0.59 
98 40 66.0) 0.25 1.98 | 10.2 | Switzerland ........ ..... 86 40 | 65.2) 2.71 
San Bernardino .......... 91 33 81) 15 | 45.1) &3 30 | 65.2 | 1.55 
Bam JOSS 75 37 . 2.73 | 6. St. arpon Springs .........- | 89 46 | 68.0 | 1.52 
San Miguel*!............. 79 34 | 53.6) 2.55 | 654; — 3 | 37.1 | 0.24 3.0 | Wewahitchka ............ 87 39 64.8 | 3.04 
San Miguel Island 3. 29 | Santa Clara... } 4 | 39.2 1.54] 18.5 | Georgia. 
Santa Barbara............ 92 56.0 4.40 Sugar Cit | 5 27 | 53.8 | 4.68 
Santa Clara College. ...... 75 32 | 53.5) 3.92 Sener 2. 95 83.0 || | 34°) GO. 4°) 2.53 
78 56. sa’ 59 3/314) 1.03 | 7 29 52.2) 3. 
72 27 | 47.0 | 16.37) 1. 73 0| 41.2} 070] 380 || 80°} 55.28) 2.98 
66 34 48.7) 8.63 4.0 Connecticut 88 $5 | 61.2 | 2.39 
Stirling City 56 17 | 39.6 | 25.22 | 38.0 | Bridgeport ............... 66 10 | 3254] 8.7 || Covimgtom M4 28 56.8 | 2.51 
Stockton 51.6 | 3 67 Canton 65 | — 2 30.0 | 4. 40 | 7.0 Dahlonega 76 25 | 49.9 8. 96 
Summerdale vanes | 65 13 54.0 || Falls Village 10 | 81 12 49.9 | 6.21 
| 47 22 «31.0 21.30 148.0 8 | 33.2 | 16 1. 87 
12 5.91 | 22.0 || Hawleyville ............. 63 6 | 32.2) 4.25 33 | 62.0 | 2.10 
Tejon Ranch ............. | 76 37 | 54.0 | 2 73 | I New London ............- | 61 10 | 34.7 2. 30 2.8 || Elberton ................. 79 29 55.2 | 3.38 
48 | 33.3 11.77 50.0 | North Grosvenor Dale...., 66) | 82.8) 3.71 )...... || Experiment.............. 82) 29 56.0) 1,52 
78 32 | 55.9) 2.00 | . 66 90 35 | 62.0 | 1.05 
3.10 | Southington ............. 66 6 | 33.8) 3.65 6.5 || Fleming 90 62.8 |) 1.62 
y 32 | 53. | : 3.3 9. 26 | 53.6 | 4,42 
7 24 | 44.6) 10.14; 0.5 || Voluntown............... 65 5 | 33.0) 2.24 | 4.5 || Greenbush ............... 78 27 | 53.8 | 6.25 
Upper Mattole ............-- 35.91 | 64 7/340) 3.74) 6.0 | Greensboro...............) 26 | 54.8) 2.92 
74 35 «52.0 | 11.73 West Cornwall ........... 57 S4 27 | 57.2 | 2.07 
10.0 Milford 73 19 | 42.6) 3.12/ T. Lost Mountain ........... 78 26 | 54.2) 4.52 
Wheatland ............... 70 35 | 51.8 | 7.22 Millsboro 74 19 42.2 | 3.30 59.2 | 3.13 
76 30 45.2 20.36) 1.5 Newark 68; 17/389) 3.75) 5&0 || Lumpkin................. 87 30 | 62.1 | 1.46 
6 30 7.61 68| 19| 41.2| 3.39)...... | Marshallville ............ | 32 | 60.6 | 2.02 
12.53 48.8 _ District of Columbia. | | 89 36 | 64.8 | 1.43 
64 22 | 39.4 31.88 74.2 | Distributing Reservoir*5. 67 | 28 41.8) 2.27)...... || Milledgeville............. | 84 32 57.5 | 1.25 
Colorado. | Receiving Reservoir*5... 66 22 | 42.6 | 3.00]...... | 87 60.9°) 4.17 
51 — 5 | 26.1; 3.99) 50.0 || Apalachicola............. 79| 44/648) 1.31 | 83 27 | 55.0 | 2.12 
69 9; 43.6) 2.37) 90 70.4) 0.9 2. 89 
Burlington... 76° 42.4| 0.48) 1.5 || Brooksville... 92) 44 684) 0.20) | 33!| 58.8!) 1.92 
75 13 46.0 0.70 5.5 Carrabelle 80 40 | 64.6) 0.80 | 87 39 64.4 | 1.73 
66 8 | 40.6) 0.59) 2.1 Funiak Springs....... 87 | 35 | 63. 3. 34 | oft 5. 23 
Cheyenne Wells.......... | 7%|—1/426/] 1.8 || Deland................... 89} 48 66.7 |....... | 80] 28) 54.3) 4.69 
69 13° 40.5 1.70) 3.8 Federal Point............ 88 | 42 66.7 | 2. 33 90 34, 62.8) 4.30 
Colorado Springs ......... 69 41.0) 0.55) 3.2 || Fernandino.............. | 88 43 64.5) 2.10 | Talbotton ............... 85 30 | 58.4) 3.18 
61 5| 34.7) 016) T. kv 55 | 73.4 | | Tallapoosa ............... | 62.7] 2.42 
7 41 77 | 52 | 68.8 | 27 | 7 4, 80 
Fort Collins............ 70 10 | 0.51 | 20 || Gainesville ............. 91) 40) 67.0) 1.35 | 37 | 62.2 | 1.58 
Fort | 71 41.8 0.20 Grasmere ................ | 87 4s 68. 0 Washington .............. | 80) 30 54.6) 2.88 
| 7% 43.4, O98) 25 92 Waynesboro. ............. 32 | 58.4) 1.41 
| 68 1/332] 0.40)...... 90| 88 | 65, | 31 | 57.8 | 2.86 
5 40.2) 0.83 de 7 .8| 0.8 | Idaho. 
| 68 7| 38.6) 1.90; 40 | 9 | 39 | 1.19 | 61 10 | 37.2) 2.20] 10.0 
on | 38|—4/18.2/| 301) 385 || Mamatee.................. 89) 43 | 69.4) 1.26 | 42] —13 | 25.5| 2.40] 14.0 
0.06 | 0.5 | Marco... | 72.6| 2.36 | Cambridge 51] 18/355) 654|...... 
(near) | — $9.6] 0.30)...... 86 57 | 75.3 | 3.10 | | 70 1.61 }...... 
cies x | — GSE 87 | 34 | 63.6 | 3.80 Grangeville .............. | 57 13 | 35.2 | 3.64| 13.6 
Lake Moraine............ 48 31.24, 43.8 || Monticello ............... 88 | 41 | 65.3) 1.77 | |} 27.8] 7.78 |...... 
DELO ; 0.3 New Smyrna............. 90 | 7.9) 0.54) | ~ 27. 10 | 
Las 82 4) 48.7) 0.25)... Nocatee 70.2 | 2 79 Lakeview 1 34.6 | 5.48 | 36.0 
48 3 | 26.4| 2.24 | 21.6 || Orange City.............. 92 89 | 69.2) 1.12 Malad City...... | 59 18 | 35.5) 5.90 7.5 
71 39.6 0.35 2.9 || Orange Home............ 92 41 68.4) 0.16 | | 49 7 | 30.6) 2.95) 23.0 
52 BOO 93 46) 69.8) 1.09 63 19 | 39.6 
| | i | 34. 2 
6 —5 36.8) 1.81 | 10.8 | St. Andrews.............. 82) 36 63.8 | 2.96 | 64] 19 | 36, 2.30] 4.0 
05 | 68 10 41.0 0.86 | 3.0 St. Augustine ............ 85 | 65. 8 | 1. 87 | 53] 19| 386) 7.49) 3.9 
| 4/824] 1.14] 125 || St. 44 68.4 19 | Payette .... 64| 24/ 41.6/ 463]...... 
' 61 1 33.6!) 2.48! 22.0 Ste 90 37 64.3 0. 44 ollock 73°] +241 43.35) 2.72 ]..... 
P 
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TABLE II.—Climatological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- Temperature. | Precipita- | Temperature. Precipita- 
(Fahrenheit. ) tion. | (Fahrenheit.) tion. | (Fahrenheit>) tion. 
| i} | 
z | | |3 | 
Stations. a. | 3. Stations. Stations. 4. 
. | . | 
Idaho—Cont'd | ° Ins. | Ins. Indiana—Cont'd. | Ins. | Ins. Zowa—Cont'd. Ins. Ins. 
49 5 | 32.2| 2.83| 190 | Bloomington.............| 21 | 39.8| 9.86) T. 60) — 2/318) 1.20) 2 
Priest River... | 8/822) 195 || | 37.9%) 7.96 | 41 || 11 | 36.2) 4.01) 11.0 
Riddle ..... 6 | 9 30.8) 3.61 | 17.5 || Butlerville............... 75 17 | 43.2) 9.20) 0.7 | College Springs ......... |} 8 37.8) 216) 6.5 
St. Maries 51 8 35.2) 5.87) 265 | Cambridge City .......... 7 1638.5) 825 6.8 | Columbus Junction ...... | 66|—3/| 360) 268) 5.0 
Soldier. 46 | —12 23.2| 6.05 48.5 || Columbus................ | 17 | 42.1) 8.67) O86 || | 68 1/364) 291) 5.5 
422) 33.5 || Connersville ............ | 7 15/420) $03) Corydon 71 324] 30 
60) 34.6) 4.28) 13.5 | Crawfordsville ........... | 79 52 0 | 27.0). ......|. 
70 19 | 7.46) 6.0 || 3.20/ 3.0 
79| 16) 44.6/12.06/ T. || Elkhart.................. 60; 14/346) 422) 95) 2/ 31.6) 222] 45 
BOGS 635 36.4) 278) 8.0 | Farmersburg............. 75 42.4, 8.90 | 6/320) 282) 10.0 
Alexander 73) 19) 41.0) 451 1.5 || Farmland ............... 69 | 40.0 | 10.02) 48 | BRO 
| 87| 10/381.6| 5.20) 23.0 | Fort Wayne ............. 71 16 | 37.2| 7.35| 48 | 7| 36.8) 1.64 | 2.0 
68 13 | 34.5) 4.03) 13.3 || 7 23 808; O05 1 | 32.6] 1.55 2.0 
484) 85 || Greencastle .............. 74) 40.4) 880) 3.1 5| 343) 3.0 
66 12 | 35.3) 5.02 8.3 || Greenfield................ 73 20 | 39.7) 10.05) T. | 87 6 | 33.2) 2.75 6.5 
Benton....... 79| 46.8/ 8.41 || Greensburg .............. 15 | 42.0) 887/ 1.5 || Estherville............... | 2/800] 1.98)...... 
Bloomington ............. 72| 528| 45 || Hammond ............... 62| 12/ 96.0)....... | 2/316] 
Bushnell 67) 402 6.5 || Hector 70 18 | 37.4; 9.70; 20 || Forest City............... | |—1/ 313) 1.33 1.0 
Cambridge 64) 14/35.5) 3.65) 9%2 || Holland ................. 78-20 10.41) T. || Fort Dodge. ............. | 61 34.2) 1.08) 1.5 
| 16/422) &60 1.0 | Huntington...... 71 17 | 37.4) 7.66 5.5 Fort Madison | 3.78 2.0 
74% 178] 41.84 5.77/| T. || Jeffersonville............. | 7 22 46.4) 7.01) T. | 60 0 
Chester || Lafayette 73| 19|37.6| 7.25| &2 || Glenwood................ 71 5| 386) 40 
Cisne . 45.4] 9.72)...... | 15) 87.0| 470) 90 Grand 50) 3/322/) 301) 5.0 
Coatsburg 39.6 | 3.77 5.0 || Logansport............... | 72 18 | 37.4) 450/| 0.5 || Greenfield................ | 68 5 | 35.6 1. 96 3.2 
Cobden 47.8 | cas | 80, 18/456| || Grinnell | 38] 7/348] 43 
Danville 40.2 7.67 3.8 se 78 19 45.6 | 06.3 || Grundy Center........... 60 5 | 30.9 2. 24 4.5 
Decatur 0.5) 7.29 7 18 | 39.7 | 8.28 3.5 | Guthrie Center........... | 5 | 38.6) 1.54]...... 
| 307 70 15 38.2) 6.60 | | 33.1 | 2.00 4.5 
Effin 43.4) 7.92) 1.0 || Mausy 16 | 39.8 2.5 | Hanlontown ...... | 30.9 | 1.34) 1.2 
Equal 47.1 | 7.80 /...... Moores Hill..............| 75 15/42.3) 8.50 68; 4/358) 1.38] 30 
Fandon 39.2; 2.9 || Mount Vernon........... | 76 68 | 8 | 36.6 
Flora 43.0; 9.50; 0.2 || Northfield................ 70 16 | 38.6) 9.25) 3.0 | Humboldt................ | @) 8.2) 1.19)...... 
Friendgrove | 78! 16/441) 10.10) 20 || Ida Grove................ |} 38/838) O50)...... 
Galva 36.1 3.66 | 10.5 || Princeton ............. 78 20/ 45.0) 806) T. Independence ............ errr | 251; 8&1 
| 6.17) || Rensselaer .............. | 68 17 | 37.4; 7.0 || Inmdiamola ................ | 63 12 | 36.3) 255) 6.1 
Greenville. 77 18 | 43.0) 11.43 0.4 || Richmond............... 71 59 1/323) 0.76) 20 
Griggsville ......... | %) 17/425) 560) T. Rockville ................ 75 «18 | 40.8) 8.51) 1.0 || Iowa City................ | 62) 10/352) 8.0 
Halfway 76 21) 46.4) 5.97) 80 17 | 44.0) 7.30) T ist) 1| 32.4) 2.28 7.0 
Havana ....... 70 17 | 432); 46 || 79 16 44.8 10.19 | 60 0| 3.8) 1.98) 3.0 
cc 7 12 | 38.4) 4.28) 13.3 || Scottsburg................ 77 20 46.0) 941 0.1 |; Keosauqua ............... | 70} 11) 268) 3.59 5.5 
Hillsboro. . 15 42.3) 6.58  _ | 77| 2 | 445) 9.25 | 7} 37.4] 38 
| 67| 16/362) 497/ 11.1 || South Bend ..............| 60; 11/3825) 155 || Larrabee................. | 61/—1/33%4/ 1.18) 0.4 
Kishwaukee ............. a7 11 | 33.2 4.43 13.0 | 67 15 | 35.8) 6.57) &5 2. 99 7.7 
65; 11/35.9) 358) 95 || Terre Haute.............. | 74 23 63 | 0 34.2 1.40 7.0 
4.65 | 2.5 || Vincennes.......... ..... 78 19 43.1 | 10.74, 0.2 || Maquoketa............... | 10/363) 2.3 28.0 
| 78) 20/454) 889) || Washington............... 80 19 42.0) 13.73) 1.0 || Marshalltown ............ | 61) 34.0 | 1.75] 40 
Martinsville. | 17] 41.6) 7.97 16 37.8) 3.24 T. Mason City .............. | 2/828) 1.56 2.1 
| 15] 38.0 4.08) 0.5 | 18/| 45.5|10.50| T. || Monticello ........ | 3 | 35.2) 1.44) 10.0 
| 21 41.6| 7.78|...... || Indian Territory. Mountayr 72) 7/380) 320| 68 
Mattoon | 7) 22/466) 7.88; 21 93 57.0 0.49 | Mount Pleasant.......... | 68) 10) 37.4] 357) 43 
Minook | 7 37.2) 65 | Chickasha 93 1) (0.387 | Mount Vernon........... 61 | 7) 34.4) 234) 116 
| Gf 12 | 36.6) 3.62 9.6 Claremore 90 16 54.6) 0.92 | New Hampton ........... | 1 2.18 4.0 
| 62| 12/357] 11.3 || Coalgate 90 53.0) 4.60 | 58 5/346) 1.95) 40 
Morrisonville ............ 74| 18] 41.7] 867] 1.0 || Durant....... 92, 57.5) 241 | || Northwood............... | 56 0/320) 1.45) 20 
Fairland 87 18 | 53.0) 1.73 | 65 2/348) 1.06) 
Mount Pulaski ............ 72| 18| 40.4] 553 | 35 || Goodwater............... 89 | 59.6) 3.85 
Mount Vernon ........... 78 19 | 44.2/ 10.01; T. || Hartshorne .............. | 854 254) 55.64) 4.37 | 9 34.9 3.22); 82 
New Burnside ........... | 21) 49.0) 7.48) T. | 99 62.0) 0.03) 66) 87.1) O87) 20 
7 43.8 | 10.60 1.1 || Holdenville .............. | 20 58.0) 1.14 | St} 12/316] 1.82] 33 
38.6 | 4.87 | 9 21 | 67.4) T. | 7 10 38.6 2.63 7.0 
43.0) 9.76| T. Muskogee ................ | 19/621] 1.32} Oskaloosa | 61) 7/961) 1.76) 64 
41.1 7. 86 1.5 || Okmulgee 17 58.0) 1.94) | 78| 10/386) 3.93 7.8 
----.| 458] 6&9 || Pauls Valley............ | 9 13 588) 0.00 || Pacific Junction ......... | 6/387.6) 1.46) 51 
39.4) 442) 5.3 89 20 59.8 3.82) | 64] 6 | 35.4 
39.2 | 6.57 4.1 | South McAlester.......... 62) 0/328) 1.0 
38.8 6. 73 | 7.0 0. 53 | Red 66; 10/381) 1.88) 4.0 
39.0; 40 89, 15 | 54.0) 1.43 | | Ridgeway.... ...........| 59) 295) 55 
46.2 | 8. 47 87 | 24/| 58.5| 1.50 Rock 60 33.0) 0.80) 3.0 
33.6) 3.98 | 129 Webbers Falls............ | 88, 3.53 Rockwell City............ | 60) 2/340) 1.75) 10 
40.2) 5.05) 5.5 | 68 8/355) 255 | 7.0 || Sue 3/834) O89) 2.0 
BAT) 5.42) 125 | 31.9] 1.34] 1.0 || St. Charles ............... | 64) 7/368] 1.00) 57 
| 78] 19/480] 648)...... | 60 0 | 31.9] 1.50| 0.6 || Sigourney................ | 6 | 37.8) 342) 7.0 
71; || 10 35.6) 2.83 7.5 || Sloux Center ....... ..... | 0 32.4) 1.8 8.0 
62 5 | 36.0; 1.63| 1.6 || Spirit Lake............... | @|/—2/302/ 1.39) 35 
63 | 12| 33.0) 466) 10.5 | Atlantic ................. | 69 2/36.4/ 45 || | 3.61) 4.0 
78/ 20/45.8) 8.66/...... | 67 34.5 0.81 5.0 || Storm Lake .............. | 58) 2066) 1.54/ 0.1 
17/387) 7.43) 40 || Bedford.................. 68 60; 1135.2) 283) 
66 «15 | 36.4) 289) 1 | Belleplaine............... 57 3.36/ 128 || Vinton...... 58; 8/346| 7.8 
Winchester .............. 73 40.7; 3.69) 3.0 | | 69 10 36.9) 2.73 | 64) 15 | 37.2) 3.68 | 6.5 
16) 41.0) 7.18/ 1.8 || | 87; 82.4] 1.63] || Washington.............. | 65 7| 35.6) 270) 45. 
Yorkville 66; 14/349) 496/ 11.0 | Burlington............... 67 13° 38.6) 3.05 )...... | 58) 6/342) 284) 65 
60) 10) 33.7 | 3.90) 13.0 | 66 2 34.4) 0.96) 3.5 67; 6/368) 223) 45 
Indiana | Cedar Rapids. ... a 10 340) 2.07) 0.2 58, 4/ 32.4) 205) 5.8 
71 | 71 7/964] 3.23] ..... 60 0/342) 1.76) 2.0 
67| 11/342] 7.72| 151 || | 3/3812] 1.67| 25 || West | 5.0 
Gi 65! 15!'385.8! 5.37!...... Clarinda ................. | 70! 283! || 61 2/336) 264!) 60 
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Temperature. Precipita- 
(F ahrenheit. ) tion. Temperatu te | — | Temperature. Preci 
| 4 (Fahreuheit.) | tion. (Fahrenheit. 
| 
2 | | : | | os Stations, 
ea = = | Ea iss co eo 
= = s a | | | a 
Towa—Cont'd. e |e |e Ins. | Ins | 
Woodburn 2.24, 6.5 | Highbridge 19 46.9) 456) O5 A 
Hopkinsville | of 5 | nnapolis 66 20 | 41.8; 3.79 /...... 
9 42.8! 1.35 0.5 || Irvington ................ | 93] a2 Bachmans Valley.........| 66 16 | 37.2 | 3.76 7.5 
2 03 oq | 0.8 | 5.67) T. | 73 19 | 40.8 |....... 
gael 4s a3 6.85 | T. Cambridge .. 75 | 13/424) 4.24]. 
Baker 10 | 39.0) 60 Manchester 17 | Charlotte Hall. . 20/ 43.3/ 254| 
| 8 | 44.0) 0.76 | Marrowbene ............. | ass 1.0 CRASS | 67) 18| 40.6) 3.16 1.5 
ington. .....--- 15) 48.7) 175) T Mayfield .................| 88] 23] 50.2) 6.48 Cheltenham ...........-.- 19 | 41.3 | 3.68 ]...... 
| 12) 47.1) | 3.4 |] Maysville 80; 20/468) 7.91) 09 | Chestertown. | 68} 18/410) 376) 3.0 
soffey ville 7| 526) 2.57 ]...... | 5.84) | Coleman 7 18 | 41.2 | 3.68 3.0 
Solutmbus 2: lo 7 45. 8.99 | T. 3.60! 7.0 
| 2/448/ 0.45| 05 || Paducahd................| 81 | 24| 494 + arlington 40.26) 3. 6% 
11 | 46.6 ae Shelby ville so | 221470! 6.08 | 19 | 42.4 2. 93 0.8 
73 | | Taylorsville.............. 79/ F | - 10 | 36.6 2.34 3.5 
45.0) O28) Williamsburg............ | go| 20/482| O6 || Greenspring 7%6| 15) 41.8) 287 |...... 
| 8 12 | 48.8 | 0.96 | Williamstown ............ | | Greenspring Furnace..... 75 16 | 40.4 | 2.34 1.6 
eee | &4 2 | 46.0) 1.06) T. Louisiana, | — 79 15 | 41.4 | 1.92 1.5 
48.0) 0. 58 Abbeville ...... RG 35 | 66.5 5. 48 | aa chanel 2. 84 3.2 
44.6) 424) Alexandria .............. s9| 32/643) 6.56 | 68 | 20/422) 3.02) 05 
11/496) 169) || Amite 86) 33 | 64.9 3.84 | | Johns Hopkins Hospital. 70) 19/420) 3.05| 1.2 
a8) | || Beton Rouge .........-.-. | 87| 34/650) 5.24] | MeDonogh 72) 16| 41-2) 8.38/...... 
| 2 49, “52 | || Oakland 5 | 37.9| 232] 3.0 
| 5 | 41.8 1.16) 1.0 | Cheneyville... 85 4.7 | 20 | 44.6 3.26) T. 
Holton 77] 12/419] 218] 45 || 85| 32 640 3.22 Prince Fredericktown. 
11 | 40.8) 2.59) 5.0 | Collinston .............-. | 95| 61.2) 6.78 | 
La Crosse | s7| 3) O13) | asleaa| 72) 18) 41.6] 3.58) 0.5 
4 46.8 | 0.27) T. | 854) 30e 64. De 4. 78 | Takoma Park ...........- 72 16 | 40.0) 3.47 |...... 
10 46.0 | 0.67 | 86 26 | 65.4) 6.76 
Manhattan 1} 12/454] 215| 20 |) Lafayette... | s4| 34/650) 466 
12 1486] 217] 1.0 || Lakeside...... ........... 84] 38 6.8 0.70 | Bluehill (summit)........ 66 3 | 32.3 | 3.52) 11.9 
| 1) 0.18 || Melville .................| 30| 66 7 4) 20) 
perten — 1/424) 050) T. || Monroe 62.5 | 5.87 206) 160 
13 | 46.0) 3. 48 | 30/666) 3.26 1.9; 26) 
. | 86 27 | 62. 4 ae)  t 3.5) 26 5.2 
.5 || Schriever...... .......... 88| 34) 65.2 3.89 | | Pittsfield. 6.0 
Sedan 10 46.9 0. 27 | Sugar Experiment | 82 | 38 8 = | 2.47 4.0 
| 13 | 51.5 | 1.65 | Sugartown ............. | ol 3.56] 12.0 
8 | 5/469) T. | || 88] 35 657 4.38 | 2.37| 7.5 
422) 225) 40 | "Maine. | 63 4/346] 3.58] 60 
| 12) 48.0) 211) 1.5 | 68 | — 2/ 32.4) 281) 10.8 
82 2 | 49.4) 1.75! T. | $4 inchendon ............. 3.01 8.0 
Alpha.......... | 79 | 28 | 50.2) 7.49| 0.5 | | 
8 | 50. . 60 | —11 | 3 3. 
12 | 46.0 7.29 | T. | 12 | 34.2) 2.60)...... 
at | 20) 47.0) 5.63) 0.5 | 27:3) 260) a0 | 8 | 30.2) 3.45) 14.5 
17/460) 470) 20 | 1.79) 10.3 | me 
Dam... 79) 21 | 45.1 | 5.66 2/29.6| 3.42/ 14.0 
Berea. 7) 19/463) 5.89 | 0.2 || 64) —18 | 80.2) 279) 60 | 
Blandville. .............. 2 | 47.6) 6.49 | Mayfield 49/12) 25.6) 276) 80 | 286 |. 162 
Burnsi Millinocket .............) 52 | —16 | 2 4 16.3 
| 2 | 47.4) 690) 53|—7| 29.0) 3.18) 12.0 | Bemzonia... 1} 29.8) 3.05) 11.0 
| | 20) 48.1) 7.00 | Rumford Falls ........... 62 | —18 | He | Berrien Springs ...... 
Edmonton ............... 80) 7.27/ 0.1 | South Lagrange .......... 54) —17/ 285 360 11.1 | Big Rapi ne 
Fords 78 is | 49.7) 849 aw | rmingham ............. 56>) 30.2% 1.55) 12.6 
—20 | 22.1 | 3.28 | 19.0 || 64! 9/824] 604] 125 


144 


MONTHLY WEATHER REVIEW. 
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Temperature. Precipita- | Temperature. Precipita- 
(Fahrenheit. ) tion. | (Fahrenheit.) tion. 
— — 
| | | | @ | 
Stations. | a. |S. Stations. 
Ins. Ins. | Minnesota—Cont'd. | © | Ins. | Ine. 
Charlevoix 49 | —10 | 26.2 |....... 7|;—4/29.0) 1.60 2.2 
2.15) 18.2 Farmington .............. 62|—5 27.8) 1.77 5.5 
47 | 20 | 2.27) 21.8 | FergusFalls.............. 23.0!) 1.14) 85 
Cheboygan 49 24.7¢ 0.70) 6.0 4 | —25 | 1.62 )...... 
Clinton 62) 33.8) 4.79 | 13.5 || Glencoe .................. 27.1, 0.35) 3.5 
Coldwater 10 34.0 3.55) 15.0 | Grand Meadow........... — 1 29.6) 2.27 3.5 
| 45|—16/ 20.6 1.49 6.0 Hallock . 47 | —22 16.0) 2.61 13. 2 
65 33.7, 6.45) 15.5 Lake W innibigoshish . . 41 | —24 18.1) 2.33). 214 
East Tawas 47 | —10 | 26.1 449 56.0 se 54 —11| 2.2) 2.49; 20.8 
|| Long Prairie............. 45 | —17| 23.2!) 206) 11.5 
EWOM | | 19.2 |.......) cc 63 — 31.1) 0.85 1.5 
Fennville 8|32.8 487 58 | — 7/ 27.8) 0.71 0.1 
Fitchburg 62 30.0, 5.70, 25.0 | Milaca 49 | —18 | 23.8 0.95 3.0 
Flint...... 9/920) 208) || — 9) 26.0 O85) 6.0 
Gaylord . 24.0 1. 30 10.0 Minnea 52%; — 6 | 27.9 1, 60 3.6 
Gladqin.... ...........-.| 54] 27.2) 2.70] 12.0 || Montev 8 | 28.1) 0.79 2.5 
Grand Haven ........... 55 31.4) 216 )...... 48 | —12 | 24.0 1,27 9.0 
Grand Marais ........... 46 |—15/| 21.6) 1.94 | 15.0 || Mount iron.............. 48 —24/18.6 27.0 
69) 13) 33.8 3.16 7.8 || New London ............. 52} —12/ 25.7) 1.46 5.5 
Grayling 2.8) Row 56 | — 3 | 32.0) 0.88 2.8 
sees 65 10 | 33.8, 462) 11.2 | 1.24 3.2 
Harbor Beach —1/ 280 1.05) 5.0 | Park Rapids.............. | 39| —20/ 17.0; 1.71) 16.9 
Harrison 494, 27.2*| 2.67) 8&0 || Pine River............. 44| —27/)19.6/ 1.95) 8&0 
Harrisville 47|—5| 240) 2.50/ 13.0 || Pipestone ................ | 288) 0.08/ T. 
Hastings 63 31.4 5.05, 20.7 | Pleasant Mounds......... 59 | —2/| 1.62 3.5 
6) | —5/ 27.5 2.31) 11.0 | Pokegama Falls.......... 46) —41 184) 1.96 15.1 
40) —31/) 184) 240) 23.0 Rolling Green............ —2/29.8) 2.07 3.0 
Iron Mountain ........... | 4 —il | 24.7) 1.47/| 13.0 || St. Charles............... 56 2 30.0, 0.80 8.0 
Iron River @ | 91.8) 1.90) -40 ii Ot, 9 | 26.7) 1.06 4.0 
Tromwood 45 | —13 | 22.2) 231) 22.6 || St. | 30.6/ 1.04 0.2 
Ishpeming . ............- —18 20.7 4.80, 30.5 | Sandy Lake Dam......... 
suse 44 | —14/| 22.1; 282; 8&5 || Shakopee ................ | 1.75) 25 
4/ 29.9) 3.20 7.7 41) —16 20.8) 1.80) 20.5 
62 32.8 4.43) 20.0 52 | 0 30.6 150 3.0 
50 . 44 —16 21.6) 2.04 11.4 
30.3 3.87| 15.2 || Willow River............. 43 | —24| 21.0) 2.08 | 15.3 
Mackinac Island ........ 47 4/238) 7.45| 16.0 || Winnebago............... 58 | —2/ 31.2)/ 1.31 3.3 
Mackinaw City.......... 2.0 2.90 12.0 55 | 1 30.6 1.70 2.5 
Mancelona .............. 489 —15 24.2 0.40 GO 1.78 8.0 
Manistee | )/—2/ 30.1) 1.30) 9.0 || Zumbrota.......... ..... 53 | — 3 | 28.6 |....... 
Marine City............. 88 1/313) Mississippi. 
Menominee .............. | 47 | 26.8) 2.04 3.0 Aberdeen .. 57.7 | 4.51 | 
4.5 College. 844) 27 | 58.4) 5.49 
46) 245) 284) 147 || | 27/ 87.6| 676 
Montague................| 55 6 29.4; 3.30 13.0 || Batesville................ 84 | 55.8) 8.76) 
Mount Clemens .......... 18.0 || Bay St. Louis............. 82| 64.8) 3.08 | 
Mount Pleasant ......... Mt 35 65.0) 2.39 | 
50; 6/ 30.0) 373) 14.0 || Booneville ............... 26 | 55.7) 7.88) 
Newberry ............... 45 | —20/ 19.2) ...... Brookhaven .............. 86 | 29/622) 3.97 
Old Mission .............. Ti = 86 28 61.6) 5.24 
62 10 | 31.8 5.21 14.1 © 7 GE. S 
49 | 24.2 1. 76 2.0 oc 8 | 27/| 56.6| 4.29 
9| 30.4 464) 19.0 | Crystal Springs........... 87| 29/ 61.6) 5.31} 
64 Ak * Duck Hilt 85 27 | 57.6 | 8.77 
Petoskey |—6/ 2.5) 135 || Edwards................. 83 29 | 60.4) 7.37 | 
Port Austin .............. 49 | 27.6 | 2.30) 16.0 || Fayette(mear) .........../...... 
Powers .........+ |} —12 | 248)....... 5.0 | Greenvillea.............. | 83 30° 59.6) 5.41 | 
| 27.6) 261); 48 || Greenvilled.............. 86 29 5.35 | 
Roscommon.............. 74) —22¢| 25.1¢| 1.90; 8.0 || Greenwood............... 85 29 | 58.4) 7.18 | 
Saginaw (W.S.)..........| 58 6 | 30.8 3.72.) 14.5 || Hattiesburg . ........... 88 31 | 63.4) 2.69 
240) 12.0 || Indianola.... ........... 87) 30 61.2) 7.95 
57 31.2; 80 || Leakesville...............| 85] 3,87) 
Traverse City ... 49; — 4/ 27.6) 1.21 7.1 || Louisville................| 28 | 60.3) 5.22) 
Vane Harbor ............ 48; 2%3)....... | 33/643) 271) 
5 | 29.9 3.10 9.0 | 87 26 | 58.0; 2.25 | 
Gl; 10/884) 20.0 || Magee............ 5 28 | 60.7 3.32 
Webberville ............. 63 8/310 621 28.5 £46000 86 65.0° 3.99 
West Branch ............. 494) — 8*| 26.04) 2.01) 17.0 || Natchez.................. 31 (63.6) 4.60 
45°) —21> 22.04) 1.31 11.1 | 85) 31/)63.2) 5.51 | 
Whitefish Point .......... | —20/ 19.8) 2.01) 109 || 82 27 | 56.4) 5.32) 
Minnesota. Pearlington 66.0) 2.55 
56 | 1.35) 1.0 | Pontotoc..... | 81 26 56.4 6.45 
Alexandria............... | —13 21.5 1.70) 13.0 | Poplarville... 32 65.6 3.68 
#@ | —22 | 17.0 )....... Port Gibson 89 31 63.5 5. 67 
Ash “4 | —13 | 2.2) 1.12| 65 || Ripley 82/ 23° 51.3| 7.80 
ss 6&6 | —10 | 26.6; 1.05; 30 || Shocooe 86 25 61.0 6.38 
45 | —21 | 21.0) 354/)...... 87 29 63.0 441 
52 | — 7 27.6 1, 46 4.5 ce &2 37 «63.6 3.49 
Brainerd.................| 50) 83 27 55.8) 6.13 | 
Caledonia ...........-.... 55 31.6) 233; 45 || University ............... 82 26 (457.0) 8.06) 
Collegeville .............. 2.8 1.42; 9%2 tudes 63.4° 5.98 
41 | —22/ 16.0; 2.81 26.1 || Walnutgrove............. 85 28 60.6, 4.61. 
Deephaven .. 1.50 2.0 Waynesboro ...... ...... 8 | 30/ 61.0) 4.21) 
Detroit Ctiy.............. 7.5 || Woodville ............... | 88! 31.636! 292) 
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Temperature. Pree ‘ipita- 
| (Fahrenheit. ) tion, 
| 
= 
<5 
= 
| Ins. | Ins. 
Yazoo | 87 29 59.1) 5.02 | 
Appleton City... | 14) 47.0) 405) 
81 12 | 48.6 | 2.33) 
71 13 40.5 3.73 a0 
7 9 38.9) 4.48 4.0 
82) 16 49.2) 6.73% 
Blue: 79) 43.8) 2.63 0.6 
80 16 40.2) 4.12 3.0 
|| Caruthersville .......... 7 25 | 52.4) 5.65 
Conception 70 9 39.0) 279 3.5 
Darksville.......... % 1 42.4 3. 86 1.0 | 
87; 18 51.9) 2.05 | 
Edgehill 80 18 46.6 9.68 | 
80 M4 2.1 3.25 
85 13. 48.0 7.60 T 
79 17 | 42.5 | 2.68 1.5 
2.84 3.0 
73 39.3 | 3.29 3.0 
&3 15 | 49.2) 2.33) T. 
Harrisonville ........... 14/428) 2.02 0.3 
81 13 | 48.3) 7.16) T. 
80° 15° 43.4¢, 3.93 1.5 
80 16 46.6 11.49) 1. 
19 49.2) 6.65 
Jefferson City ........... M 16 44.4) 263) T. 
seve cece | $85 18 | 52.3] 1.89] T. 
76 1340.0; 271) 2.1 
Koshkonong ............ | 83 18 49.4 5.66) 
| 86 17.2) 1.48/ 17 
Lebanon | 84 15 47.3) 3.77) 
| 80 17 44.2) 333) 2.0 
boas | 14423) 327] 25 
| so) 18 484) 5.65 
| go] 16) 441) 1.99] O85 
Maryville ............... | 9/962) &8 
| 80 17| 420) 292) 27 
Monroe City 80 15 40.4 3.10 3.0 
Montreal . &5 8 | 47.0| 2.89) T. 
Mountaingrove 81 17 47.4) 7.30) T. 
Mount Vernon .......... &5 1449.4 4.36 
| 86 15 51.9) 2.46 
New Haven ............. 83 20 46.7) 4.74) T. 
New Palestine........... | 83 19 48.0 2.77 0.1 
Oakfield 81 18 45.6 5.34 
| 86 10 50.1) 7.58 
| 10 40.1) 2.90) 7.0 
| 70) 16 40.8) 330) 6.0 
76 10 37.9 3.08 4.5 
bs | 15 | 51.4) 5.83 | 
St. Charles .............. | 80 20 45.6) 5.77) T. 
81 16 46.5 2. 09 | 
| 81 13 | 47.8) 7.14) T 
| 7 23° «50.2, 7.16 
78 14 40.6) 3.61 2.2 | 
| % 11 39.8) 510 5.0 
cesses 75 13 40.4 3.53 3.5 
85 11 47.4 3.62) T 
| Warrensburg............ | 17 47.4 2.05 
Warrenton ............... 74° 178 40.5% 441 0.5 
Willowsprings .......... 82 48.2 10.37) 
Montana. } | 
| §2| —34/ 23.6) 2.23) 22.0 
—14 26.8 0.95 9.5 
Augusta................. | 68| —21 22.8) 18.0 
OS 52 | —12 26.8 0.61 4.3 
50 | —20 | 25.0) 2.98) 28.1 
59 | —6 29.3 2. 05 20.5 
Canyon Ferry........... | 54) —12/ 284) 1.48 8.2 
47 | —21 | 15.1 
Crow Agency....--...... | 58) — 6|282| 2235) 25.5 
| Culbertson .............. 44) —21/ 14.0) 1.79} 15.0 
Cutbank ................ 55|—30/ 141 0.80) 8&0 


1904. 


Stations. 


Montana—Cont'd, 
Dayton... 
Fort Harrison............ 
Livimgstom 
vas 
Perret 


Twin Bridges *........... 


36. 


 _ 


Fort Robinson ........... 
Geneva...... 
Genoa (near)...... ..... 
39. 

Gothenburg .............. 
Grand Island b........... 


Rain and melted 
snow 
snow. 


Total depth of 


Maximum, 
Minimum. 


MIMS 


0 

5 

0 
0 
0 
0 
8 
5 
-9 
9.8 
2.0 


= 


= 


om ome 


SC oo 


MONTHLY WEATHER REVIEW. 


| 


Temperature. | Precipita- 
(Fahrenheit.) tion, 
| | 

| 

Stations, | &.. | 

| : 

| 8 | 
| 
| 
| 
| | 
79 0 41.3 0.07 
68 6 35.9) 0.84 
77 2) 40.1) 0.13 
Johnstown ............ 0. 30 
79 | 2/ 42.0; 0.14 | 
75 | 37.0! 0.26 
69 5 | 39.1) 0.13 | 
67 2 | 37.3 | 0.20) 
75 4 37.5) 0.72 | 
Lexington 79 0 | 39.7 | 0.75 
| 82 5) 38.6) 0.53 | 
75 4 39. 2 T. | 
78 2/388) 0.14 
ends | o 02 | 
79 39.4) 0.25 
80 | 2) 39.8) 0.47 | 
Nebraska City ¢....... 73 | 8 | 40.6) 2.51 
76 1) 36.5 0.41 
North Loup ........... 78 1/387) 0.63 
71 | 3 35.4 0.48 | 
ae 2.55 
0 0.14 
| | 0.27 

1. 85 | 

0.45 

1.74 

2.08 | 
1,78 
| 0. 84 
0. 88 
| 0.85 
70| 367)| 0.50 
80 6 39.0) 0.58 

Springview............ 67) 8) 87.1) O21 | 
Stanton 8/364! 0.52 

80 5 | 38.4) 1.39 

79 5 40.4) 2.00 

71 8 | 40.6) 1.99 
ce se 75 7 | 381) 1.70 
University Farm.........| 81 8 | 39.8) 0.84 
68 2 | 35.4] 0.40 
Weeping Water .......... 1,19 
72 3 | 37.4/ 0.33 
Winnebago............... 69 4 35.6) 0.20 

Nevada, 

15 | 40.0 | 2.23 
58) 13 | 36.6) 0.88 
Battle Mountain 70; 42.1) 0.60 
57 | 2) 33.7 | 0.31 
Beowawe *1,,......... 59 | 22) 37.6) 0.65 
Candelaria ............ 68 16 | 43.6) 0.46 
62 26 40.6) 1.40 
Carson City ........... 64) 19) 41.0) 2.51 

73) 10) 42.2) 0.66 
xn 58 | 11/388! 3.85 
67) 0/884) 1.13 
64 9 | 36.7) 1.00 
69 15 | 43.8 

67 0 | 388) 0.99 

| 63 23 | 39.6) 0.90 

75 20 | 35.8] 2.01 
Hamilton 22/346] 2.00 

| 78; 16! 45.2) 0.45 
ss 66 18 | 40.8 | 1.63 

| Lewers Ranch............| 64) 18 40.4) 9.10 
Lovelocks*!,........ .. -| 58| 80 40.0 1.50 
77 18 | 46.2) 1.46 
53 24 | 40.5) 0.55 


al depth of 
snow, 


| Tot 


Nevada—Cont'd. 


Reno State University... 


New Hampshire, 


~ 
ep 
cou 


a 


Worth 
North Woodstock ........)...... 


SHES 


ao oon 


Ban 
conc 


Eagle Rock Ranch 


co 


| 
| 
| 


| 


| 


snow, 
snow, 


Total depth of 


Rain and melted 


Maximum. 
Minimum. 


= 


= 


PPR; 
— 


ODS 
2e 


FS: 
SCO: 


recon 


PENN 


po 
cow one 
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TABLE II.—Climatological record of voluntary and other cooperating observers—Continued. 
Temperature, | Precipita- Temperature. | Precipita- 
| (Fahrenheit.) tion, | (Fahrenheit. ) tion. 
| 
| | | 
a | | | Stations, | | | 
| | | 
| 
| 
= | | 
| | | | | tas. e | o | © | sus, | 
52 5 | 30.2) 1.93) 13.2 Morey.......... 68 5 | 37.8) 16.0 
| Palisade..................| 67] 15| 40m! 0.63 ]..... 
| —14 1.88 | Palmetto 10 | 0.80) 
—18 199 1.00 10.0 69 | 1/366 | 
| —10| 268 15 | 0.3); 
45 | —27 12.00 4.06... Toano 50 | 11 | 40 | 
| 45/13 16.98 2.20 Wabuska 70| on| 
| 86) 1.26 62] 11/35.) 812! 10.0 
a, 2. OF y é 
58 | — 8 | 32. 1. 38 | 9 | 
| 1.97) 1 Berlin Mills...........-.. 60 | —20| 25.0 1.81 | 
4) 13 | 24, 2.10} 1 Bethlehem ............. 58 |—6/| 26.2. 1.68 
Philipsbur 53 280 1.58 Brookline*!,............. 62 | —15 | 31. 
4 34. 1. 35 1 60 | —18 | 25 
41 —17 13. 4.15 | 3 Concord 61 | —12 | 29. 
53 18 25, 2.15) 3 64 | 9 | 31. 
42 | --20 | 15. 1.65 1 Franklin Falls ...........| 59 | 29. 
59 | — 6 | 574) —154) 26. 
—10 24.0 4.00 | 40.0 Hanover ................., 57 | —12 | 27. 
St. Peter. ... 53 | —14 2 1.01) 15.5 Jefferson Highlands...... 
Springbrook.............. 44) —11 | 1 3.60 | 34.4 Keene 221 | 
87 | — 5 | Littleton 57|—8| 266) 231 | 
° : 4.51 17.5 Nosh 67 | ~5| 318 2.75 | 
a7 | ime 65 | 11 | 30.4 

47|—12/2 1.25) 11.5 hy 58|— 8 27.9) 

Wolf Creek. ............., 57|—17| 2 0.83 22.5 | | 

47 | —86| 2 2.24 29.2 New Jersey. 

Wi — 1.70 17.0 | Asbury Park............., 69] 18 | 36.8 3.21 | 

Nebraska. Barnegat.................| 72] 18] 386| 372] 

Agate @25] as Bayonne 65 | 18 36.4) 3.32 | 

2|31.9| 018/...... Belvidere... 65| 10|364| | 

74! 38.0" 0.60 5.0 Borgen 65 | 14/365 4.21 | 

| ®. 69} 15 | 39.0) 3.45 | 

141.6) 0.18 Blairstown ...............| 62] 7 | 350! 3.02) 

Ansley ...................| @40| 40 Bridgeton ........... 69| 15/414) 3.76 | 

Cape May C. H........... 71| 15 40.0) 2.89 

Ashlanda................ 79) 2, 384) 30 Charlotteburg............ 63| 1/824) 3.50 | 

Clayton ..................|  68¢] 15¢| 88.4°| 3.44 | 

211] 40 College Farm ............. 67| 12/368) 2.38 

Bentrice .................| 79 8422) 1.86) 45 | Englewood............... 65 | 16/380) 3.16 = 

Beaver 82 1| 43.6| 0.27] Flemington ............... 65 | 369) 3.67 | 

0.05 Hightstown ..... ......... 64] (15 37.0) 3.64) 

0.95 67 16 | 38.7 4.76 | 

Blueh -| 0.80 Indian Mills.............. 69 14 | 39.4 3.50 

0.89 14) 38.0 | 
Lambertville ............. 65 13 | 37.6 | 3.52 
0. 20 32.9) 3.49 | 
1.90 Moorestown............... 68 | 15 | 384) 3.83 | 
0. 60 SO 65 13 | 35.4 3. 56 | 
New Brunswick .......... 67 13 | 37.8) 3.74 

Newton 62 7 | 344) 3. 32 | 

70 16 | 37.6) 2.84) 

13 | 87.2 | 38.86 | 
77 5 | 37.8 3 d 70 15 | 38.4 3.56) 0 
Phillipsburg .............) 68 10 | 35.6) 3.61 

‘ 65 12 | 36.2 | 3.87 

80 | — 1 | 42.5 5 dan 2. 02 

4 | 38.0 | 7 | 36.4) 3.62 

Dawson .................., 41.4] | Salem 68] 40.9) 38.51 
| Sandy Hook.............| 65] 16 | 36.2 | 3.27 
| ) Somerville ...............| 64 11 | $6.1 | 3.82 | 

South Orange ............. 12 | 35.2'| 3.39 | 
. 0 8 34.4) 3.65) 
71 14 | 38.2; 3.62 | 
67| 20 41.6| 2.23 | 
4 New Mexico. } 
Alamagordo.............., 86 25 | 53.7 | 0.00 
i7 21) 53.1 0.00 
29 | 62.1 0. 00 
56 13 | 39.0 06.00 

8&2 75| 12| 43.4| 0.52 

Harvard ...............-.| 384 | Fort Bayard .............| 74| 23 | 49.4) 0.32 

Hastings*!...............| 77 6 | 38.5 | 25 Fort Stanton .............| 72 9 46.4) 0.03 

Hay Spring ............-. 69 | — 5 | 32.3 Fort Union...............| 78 9/440 0.13 

0.5 Fort Wingate ...........| 75 16 | 45.3 | 1.42 

20. G 


Lordsburg 


Dekalb Junction ......... \ 


Littlefalls, City Res. 


North Hammond ......... 


MONTHLY WEATHER REVIEW. 
TABLE II. — Climatological record of voluntary and other cooperating observers—Continued. 


‘emperature. Precipita- | Temperature. | Precipita- | 
) tion. (Fahrenheit.) tion. i] 
| | | 
a | | 
Stations. | Se | Stations. 
| 2 | | ee | 
3 7s 2] 88/78 | 
: 3 3 | 
a A | a | & 
| ° Ins. | Ins. | New York—Cont’d. | ° | | Ins. | Ins. North Dakota—Cont'd. 
| 0.23 || Saranac Lake.............. 57 | —11 | 25.6/ 1.59 | || Glenullin................ 
78 | 2 51.2) 0.00 | Saratoga Springs ......... | —5&/|27.8| 242) 160 || Grafton.................. 
71) 10/ 42.8) 0.00 | Searsdale................. | 66) 10/348) 254) 9.4 || Hamilton................ 
23 54.5 0.00 63 15 35.3 3.35) 6.0 Hannaford...............) 
71 44.5) 0.14) 61; 30.4/ 1.82; 65.4 || Jamestown .............. 
67| 13/426) 0.40; 4.0 || Skaneateles .............. Sarre 3.06 | ..... 
85) 22) %.2) 0.00) | Southampton............. 85) 13/349) 2.79) 47 || Larimore................. 
8 18 | 0,00 | | South Butler ....... | ©] 29.5)....... chins 
0. 00 | | South Canisteo 89) 80.6 | MeKimmey 
68 12) 42.0) 1.28) 2.€ | Southeast Reservoir ...... 3.82 |...... || 
62° 36.8*) 0.61 )...... South Kortright...... 59 | 29.5) 2.75 | 10.7 || Medora™................. 
South Schroon............ | 12; 282) 16.1 || Melville.................. 
bebe Che 6.24 | 26.5 || Spier Falls...............| 53|—7| 3.23 | 15.0 || Minnewaukon ........... 
oa Ticonderoga ....... .... 55 @ | 29.2; 1.87 | 16.0 || Minto........ 
65 6 31.6 2.68 6.3 || Tupper Lake............. 58 | —9 | 25.6) 3.20 4.9 || Napoleon................- 
— 5/26) 282) 13.1 Volusia 60; 4° 30.0 3.87 8.0 || New England............ 
62 0 | 30.0) 2.47) 7.3 | Wappinger Falls......... 63 | 10/| 32.6) 4.03) 15.0 || Oakdale..................| 
66 8 | 31.9] 2.49)...... 2.72} &@ |i Palermo..................| 
— 8 28.4) 5.05| 14.0 || Watertown............... 58 2/ 29.4) 3.08 RO 
63 298) 10.0 || Waverly ................. 59 0) 321) 3.67 
61| —2| 29.8] 3.59) 2.5 || Wedgwood...... AGE? 19 
3° 310) 384) 110 stb sce 20 26.0 4.75 16.4 been | 
65 | 2/30.4/ 230; 60 || West Berne............... 65 
—6/2.2| 211); 96 || Westfeldd............... 63 32.2) 356/..... University ........ 
50) 19.0 || Windham................| 3) 31.0) 231) 10.0 
64, 9/349) 3.25)...... 2. 42 9.0 Willow € 
62 2/ 31.4; 2.10) 21.0 | ‘orth Carolina hiv 
63 2 30.3 2 5.5 deans 76 20 47.1 3. 39 | 
55 | 27.8 4.09) 12.4 79 | | | Bladensburg .............| 
| — 3 | 28.5; 15.9 || Fayetteville.............. 27 | 55.1 | 3.89 | Bowling Green ........... 
7/272) 258 5.0 | Greensboro .............. 76 24, 47.6) 3.64 | Cambridge ............... 
50 | — 8 | 26.1! 1.70 8.0 || Henderson ............... 78 23 | 49.6 | 2.86 Camp Dennison .......... 
3.06 7.0 | Hendersonville .......... 76 23 | 47.4) 5.88) | 
6} —2/294/ 285| | Henrietta................ 82) 51.0 3. 80 | 
62; 12 35.4) 2.65) 5.0 71 21 | 47.0) &14 Cardingtom ........ ..... 
297 | 14.5 || Hot Sprimgs.............. | GD weeded 
85} 0/27.7| 6&5 || Jefferson................. 73| 181482] 465] T. | Clarington ............... 
55 8/20; 277) 12.0 || Kinston.................. 79 27) 51.8) 5.04 | 
| 252 5.0 Kittyhawk.... 32) 49.2) 5.30 | | Clevelanda............... 
6/3904) 19.0 || Lenoir............. 77| 22/|47.5| 420/ Cleveland 
62 4/31.2) 235) 7.0 | 20 46.8 4.68 | | 
51 | —18 | 23.2) 3.75) 90 || Marion................... 78 | 22/492) 7.04) 
7 22 | 46.7; 484) 03 || Daytond................. | 
52 6/284) 301; || Moncure................. 82 2) 52.6) 3.09 
48 | —10 | 26.9| 3.72) 16.7 || Monroe .................. 81; 21) 521) 222 
61 2/302; 211; || Morganton............... 80 22; 49.6) 4.15 
4°26.8 > 0.73 27 | 53.6) 4.38 | 
3. 37 6.1 Patterson *!..............| 76 22/439) 3.62 Frankfort 
60 2336/...... 8&3 2 4.1) 2.48 Fremont 
51 | —25 | 15.5 || Pittsboro................ 84) 52.2) 3.60 | Garrettaville ............. 
2.29) 10.2 || Reidsville................ | 79 22 | 48.2) 3.16 
64 5 | 32.6| 4.71| 7.8 || Rockingham 83] 26/1542] 213 
— 7) 27.2; 255) 7.0 || Salisbury ................ 25/528] 2.60 Greenfield................ 
65 2.94 10.8 | 80 26 52.0) 4.38 
0 | 27.8 3.01 11.0 80 24 | 0.7 2.41 ‘ | Hanging 
6) — 3) 26) 3.17 | 28 55.2) 3.79 | Hedges... 
65 9 | 31.3) 3.20/...... || Soapstone Mount........ | 78 52.0 | 3.13 
— 26.3 82 8&8 Southern Pinesa......... 84) 2) 54.6) 2.75 
249] 12.4 || Southern Pinesd......... | 84) 26 56.6) 231 
8/| 81.2) 540) 22.5 || Southport................ 7 28/542) 411 | || Jacksonboro............ 
60 9 33.0) 2.80 7.5 || Springhope.............. 26) 52.1) 2.9 
59 23.9); 3.94) 17.5 || Statesville................ 8t | 50.8) 2.46 en 
125 || 8] T. | Lima ......... 
57 5 | 27.8) 298) 10.5 74| 47.8! 5.00 Mec 
0 2.6 250 60 | Weldona................. 82) 24/483) 3.95 cove 
cis 3. 52 7.0 Whiteville 83 25 56.5 | 4.99 Marietta 
55) — 5 27.0) 4.45 4.5 wens 4 | — 5/ 21.4); 0.82 
59 | 317/)..... 50) «0.71 4.5 | Milfordton 
3.72] 182 || Berlin.................... —16 20.6) 0.82| 60 || Milligan 
16) 37.0) 3.98 5.0 | 40) —18 11.8) 1.00) 10.0 Millport.................. 
| 415) 27.9 || Buxton...................| 44) —16| 20.6] 1.47] 14.4 || Montpelier............... 
2.0); 2.92 11.3 Churches Ferry ........... | 40; —15/ 11.8/| 1.85 15.0 || Napoleon................. 
—6/ 25.0) 0.2 0.8 42 | —14/ 17.3); 1.85 | 
60 5 33.9) 3.56 3.0 | Devils Lake..............| 42) 16.6) 1.29| 12.9 || New Alexandria ......... 
329) &5 || | 44 19.6) 202) 14.7 | New Berlin............... 
66) 8 35.1) 451) 10.0 | Donnybrook .............| 46 —10 12.1/ 1.70) 17.0 || New Bremen............. 
BIB | 41 | 126] 1.80/ 18.0 New Richmond .......... 
2/295) 10.0 || Edgeley.................. | 55) —8 23.0/ 1.19] 8&8 || New Waterford .......... 
65 31.6; 2651; 7.3 Elloodale 55 24.4) 0.30 3.0 | North Lewisburg......... 
66 81340! &30! 1.6 || Fargo.................... 55 | —17| 19.1! 0.95! 7,2 || North Royalton.......... 
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Mean. 

Rain and melted 
Total depth of 
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ae 
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Precipita- 
tion, 
New 
G 
Golder In 
Las Ve 
Los I 
Mesill: 
Mount ‘ 
Raton 
Roswel 
San Ms ) 
Strauss 
Taos 
Winsot 
1 
Adams 
Addiso 8.0 
Akron 29 «12.9 
Alden 70 «(17.0 
Amster 80 9.0 
Angeli 83 6.0 
Applet 40 14.0 
Arcade 12 21.2 
Athens 93 19.6 
Atlants “4 19.4 
Auburt 24 22.4 
Avon. 71 
Ballsto 
Beaver 8 
Bed for« 8 
Berlin 2 
Blue M 0 
Bolivar 
Bouck v 5 
Boyds ¢ 5 
Brock p 0 
Caldwe 0 
Canajot 3 
Cape Vi 7 O4 
Carmel 1 5.5 
Carver 
Chazy 3 1.3 
Cooper 20 
Cortlan ti 0.1 
Cutchog 1.0 
7 1.7 
4 0.3 
De Ruy 
Easton I 1.0 
Elba . 0.8 
Elmira 1 3.7 
Fayette 7 3.0 
Frankli 0.5 
J 1.0 
Glens | 5.31 2.5 
Glovers 7.90 0.7 
Greenw 6, 30 7.7 
Griffin ¢ 6. 26 1.0 
Harkne 
Haskin 
Hemloc 5. 84 3.0 
Indian 4 2.5 
Ithaca 20 4.5 
Jamest« 23 2.8 
Jefferso 7 1.5 
Keene 07 1.1 
King Fe M4 0.3 
Le Roy v2 2.0 
28 1.2 
1.0 
97 1.2 
Lowvil 3.0 
Ly ndon 83 7.0 
73 20 
iddlet 31 1.5 
Mohonk 
Moira 
Newark 95 ‘ ° 
New Lis 27 
OS 
Ogdenst 32 
Cha oo 
Oneonta 88 
Oswegat 
Otto... 
Oxford 61 
Oyster 03 
Palermo 09 
Perry Ci 70 
Plattsbu ] 
Port Jer 24 
Potsdam 
Primrose 
Redhook 
Richmon 
a 
Ripley 


Marcu, 1904. 


| 
Stations. | 
| 
} 


Ohio~ Cont'd. 
Ohio State University .... 
Orangeville .............- | 
Platteburg 
Pomeroy ......- 
Portsmouth a............- 
Portsmouth b............- 
Rockyridge .............. 
Shenandoah ............-- 


barman 
Upper Sandusky ......... 


| 
Waynesville ............. 


Oklahoma, 


} 
eae 


| 
Sac and Fox Agency..... 
0s 
Weatherford ............ 
| 


Be y | 


Biackbutte ............... 


Butter Creek ............. 
Cascade Locks............ 
Detroit 


Falls City . 

Forestgrove . 


snow. 
snow. 


Minimum, 


Maximum. 
| Rain and melted 


Total depth of 


| 

™™ o | Mean. 


esos 


3 


z 


3 


| 


| Grants Pass 
| Hood River (near) 


McKenzie Bridge ........ 


| Davis Island Dam 


East Bloomsburg ......... 
East Mauch Chunk 


Forks of Neshaminy 


| New Germantown 


| 
| 


Maximum. 
Minimum, 


° 


toro tote 


MONTHLY WEATHER REVIEW. 
TABLE II.— Climatological record of voluntary and other cooperating observera—Continued. 
| | 


Stations. 


Rain and melted 
snow. 

| Total depth of 
snow. 


Pennsylvania—Cont'd. 
Point Pleasant...... 


| Quakertown.............- 


Selinsgrove 
| Shawmont 


5 | Smiths Corners | 


~_ 


| Westchester 

West Newton ............ 
| Wilkesbarre.............. 
| Williamsport............. 


— 


FR 
oc oc cou 


Pawtucket 


| Providencee ............. 
South Carolina. 


| Barksdale................ 


Calhoun Falls............ 


Gillisenville 
Greenwood... ............- 
| Heath Springs............ 
| 
Kingstree 


Pinopolis*! .............. 
St. Georges 
St. Matthews ............. 
| St. Stephens ............. 


|| Society Hill.............. 
Spartanburg ............. 


College ........ 


wpe: 
ceo: 


South Eaton.............. 


|| Springmount............. 
| State College ............. 
Swarthmore.............- 


| Uniontown 


| Rain and melted 
snow. 


Maximum. 
Minimum. 
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Precipita- 
tion. 


snow, 


| Total depth of 


228 
ge: 


PASS 


oo 
an 


SERSSRSER 


Se 


on 


— 


| | 
Tempers 
(Fahrenheit. ) 
| Stations. | | 
| | 
| = | 3 
Ins. | Ins Oregon—Cont'd | 4 | | Ins. | | 
7 7| 18 5.73| 38 69 | (43.8 1.8 | ae 
16 4. 36.2) 3.02) 7.5 
| 46.4 7.59 | 5.0 | 64 15 38.5 | 
73| 16| $4 82.3 | MAS | 16.5 | Renovo... 65| 13/352) 5&17| 7.0 
| 80 44. Lakeview ................| 85| 12| 820) (mas |...... 
76; 18/ 446| 6. 6624 | 39.1 23 
74. «89.2 | 7.16 | a2. 09 25 ‘ 30. 55) 
Sidney 73| 18| 40.8] 8.06 32 | 43.1 | | & 
9 || Newport .............. 70 | | | 4 
ase 57 | 68 15 | 38.5) 3. 
14) 5.98 2 75) 44 77 | Towanda.................| 62| 2|326| 2 
Warren ............ 38. 2 5.59 2 29 | 426 | | Wellobe 
83 17 | 44.6 | 5.90| || Stafford...) 26 | 42.0 | 
75| 16/| 42.0/ 6.38|...... || The Dalles........ 65 | 43.0 10 | | 
7715 88.0) 412) Toledo 58| 27 | 41.6 66 13 38. 4 
538 || 28 | 44.3 York 2 
74| 13 | 37.6 | 6.22 | 1.0 | Wallowa . Ba] 10] 346 14 Bri | 
Warm 22 | 41.6 6 Gi | 10 | 
Arapaho ................ | 91 | 16/568) 0.20/ Weston 
10 0. 32 | » 7 i 
10 9. 32 | Aleppo 14 42.6 | 99 | 88) 29 | 58.4 | 
4 12 | 34.5 | 82 | 33 | 59.9 | 
Eldorado.................| 96| 21 0.00 | Bellefonte................| 6 | 13|354| om sel 
0. 00 4) 26 | 54.0 
Blackville................| 87 | 81 | 58.2 
0. 26 38 | Clarks Hill...............| 81 | 57.9 
% | 20 0. 40 | 30.0° || Darlington 84 | 27 | 57.8 | 
12 0.50 | 84] 27 | 57.2] 
16 1.09 | 846) Due West 79 | 27 | 64.8 | 
oan | 62 | 12) 36.3 | Effingham. 
gz 21 | 0.37 | Ephrata | 36.6) 261 | | 82 | 
15) 9.15 (Everett 76) | 86.5) 297 | 78| 23 | 
92. «18 Gettysburg...............| 72] 17 | 3.04 
| so) 17 599 | 
90 | 18 || Gordon | 345) 4.49) Little | 29 | 
— | 68 0 32.0 | | Lugoff... ees 85 26 | 
27 | 42.6) 1.93 s Is 
storia 58 | 30/422] 18.8 | 
— 11 | 36.8 | 3.30 | Johnstown 80) 38.7) 5.57 | Smiths Mills 
53) 30) 38.2) 10.57 Kennett Square ........... 67 | 1b | 38.0 | 4.17 | 
64 2 446) 1.69 eo | 3.55 Statesbur | 
| Lawrenceville 60 31.4] 2.60] Sumn 
3.56 59 | 80. 3. i 
28 | 15, 09 | Lockhavena 18 | 36.2 4. 99 Walterboro. .............- 
| 28 | 42.8) 11.70) T. 68 
| 90/420] 60 || Lycippus ................| 77 | 12 | 39.6| 5. 
74 16.10] 21.5 17 | 38.2 | | 
66 | $1 45.9 13.71 |...... || Mifflintown ......... baa 3.12 | Aberd 
71| 30| 46.5 24.21 | Brookings .... 
24) | 19.26) 26.5 |) Philadeiphia | 40.8 3.78 | | 
ment Camp.......' 45 6 | 29.4 | 12.01 | 82.0 || Pocono Lake............. 87 | 0 28.9 | 4. 64 | | | 


Stations. 


South Dakota—Cont'd. 


Centerville 
Chamberlain ............- 
Cherrycreek. 


Farmingdale 
Flandreau 
Porestburg ......... 
Gannvalley 
Grand River School ...... 
Greenwood 
cc 
Hotoh City 


| 


Pedro . 


Sisseton Agency.......... 
Spearfish ............. 
ccc 


Ten 
Andersonville ........... 


Bolivar .... 


Catlettsburg 


Charleston 
Clarksville 


Covington. 
Decatur ... 


Dyersburg ..............- 


Florence .. 


ee 


McMinnville ............. 
wi } 


snow. 
Total depth of 
snow. 


Minimum. 
Rain and melted 


Maximum. 


= 


ons 


B55 


& 


= 


soo => 


33 


: 


32 
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| 
| 
| 


Austina 


~ 
2 
= 
= 


Sp — 


Tellico Plaine 
Tracy City 
Trenton 
Tullahoma 
Waynesboro 
Wildersville 


Coleman 
College Station 
Colorado 

Columbia 
Columbus 
Comanche 


Corsicana 


~ 
= 


— 
Fort McIntosh 


| Fort Ringgold............ 


Fort Stockton 
| Fredericksburg 
Gatesville 
Graham 
Grapevine 
Greenville 


Haskell 


== 
32 


Hondo 
Houston 


Jewett 


Knickerbocker 


| MeKinney . 


| N 
| New Braunfels 
Oran 


Mann 
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Total depth of 
snow. 
Total depth of 
snow, 


| Maximum. 
Maximum, 
Minimum, 


Sabine 


Santa Ranch . 


SSRN: 


ou 


és i= 


:xperime nt Farm. 


90 


i 


om 


‘ne 


- 


od 


= 


rer 


z 


= 


ee: 


- 
= 
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Tem | Temperature. | Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. | (Fahrenheit.) — tion. 
| | 
| 
3 | 
| 
| 
| | 
| | | Tennessee—Cont’ | | dns. | Ins, Texas—Cont'd, ° | Ine. | 
65 1 | 34.9 Silverlake 5 | & 27 | 58. 3. 
65 | — 9 | 31.5 100 71.6 0.00 | 
58 | —9| 26.5 Port Lavaca.............-| 83 | 40 67.5) 0.81 | 
62 | —10 | 29.4 25 | 53.6] 6.60 18 58.6 0.00) 4 
Doland 63 | | 28.2 19 49.6) 8.90 Riverside 2.78 
27 | 52.9] 5.70 Rockisland ..............| 89° 35% 67.0¢) 06,09 | 
27.4 79 | 25 | 64.2] 870 0.62 | 
30.5 10 | Texas. «(65.6 0. 36 
33. 3 T. 20 64.4) 0.00 0.61 
32.6 1. 38 67.2 | 0.87 89 29 62.3 | 4.30 | 
30,4 0. OB Sulphur Springs.......... 9 2% 626 5.19 
32.8 28 |] ae | 0. 00 Templea. ..............., 27) 61.2] O36 
| T. |} Beaumont................, 86) 47/| 69.9] 1.58 28 62.8 0.36 
| 28.6 72.0% 0.04 2670.4 T. | 
Ipswich 58 | — 25.5 | 29 63.2) 0.00 Trinity 90 30 66.5 | 0.61 
24.2 | |} 98} 20/625] 1.06 16 53.6 | 0.00 | 
66) — 31.8 3.0 | Boerne? ................ 97 29° 64.4) 0.88 29° 63.2") 2.38 | 
Mellette 58 | —18 | 25.4 | 20 | Bowie 1.17 
Menno. 2] | 0.5 || Brazor 213 | 
55 | — 8 | 29.0 || Brenh 0.97 
65 | — 3 | 33.7 | | Bright 
70'; — 3! 34.1! | 4.0 | Brownwood ........... 95 
2 | 31.2 27 5 
32.0 | T. | Childress ... 22 3.0 
31.6 21 20 
27.2 4.2 9% 6; 25 
0 | 36.9 | 3.5 45 
— 82.5 8 «BB 110 
25.9) 0.10 1.0 ces 92 £260 
| 30.0) 0.23 | Dallas 93 24 = 
88] 28) 0.97 |...... 
76 20 | 51.5 | 5.32 | T. 88> = 62); T. 
80) 24) 523) 5.85 10 | 
24 | 6.53 | 4 35 3.5 
74 20) 47.5) 3.10) T. 98 35 48 |...... 
79 26 | 53.6) 6.68 MM 28 61 12.8 
sO 49.8 2.0 105 37 0. 05 78 20. 0.45 
76 | 23/522 7.14 86105 1. 20 $4 | 26.0 
Ce 5. 29 92 21 25 «11.1 | 
88) 23 50.2) 5.53 0.2 29 0.04 LOAD... OO 10 36. 3 ..... | 
6. 98 24 3°75 73) 12 | 42 | 
76| 22 51.4) 7.10 || Hale Center........... ..| 85 21 0. 00 | 8 39. 13.0 
Dickson 21) 50.9) 6.67 Hallettsville ............. 90 36 0. 60 Meadowville.............| 49 6 30. 
23 | 51.5) 5.55 23 0.00 ie 2 
72 23 | 30.0 6. 07 | 9 21 4 7 2 a. 7. 
80 23) 51.4) 6.37 26 64.0) 2.74 5.0 | 
23 49. 5.69) T. Humteville ...............| 33 65.5 | 0. 58 7 «34. 7.8 
Iron City ................| 834] 2 7. 58 | Promontory *!...........| 88 | 20 35. ane 
22 5.51 26 65.1) 3.90 Ranch... 68 —10 35. 9 
23 5. 64 60. 6 | 0.00 8 41. 
23 6.29) T. 92 827 69.8) 0.00 Rockville 8 23 54. 
24 5. 06 | 23/664] GOO | BG. 20] 49, 7 
6. 81 | ROpperl ..... 1.75 Salt 60 22 «40. 
| 7.49 | 63.5 | 0.20 | Scipio 78 12 40. 3.21) 13.0 
5. 70 Snowville................| 59 17 | 35. 4.35 
6.01 Libert | Soldier Summit ..........) 55) — 4) 27.98 2.98" 29.5 
24 7.57 65.2) 0.35 | Terrace 61; 1837.8 | 1.0 
| 24 7.10) T. 30 65.9 | 63 4 39. 6 4.25 | 
Mel é 79| 2 86 | 62.8 | 67 
82; 20 72 | Wellington ..............) 70 36.7) 0.55) 0.5 
7 a 80 | Marlin 93 28 | 63.4 Woodruff.................| 55| —2/ 30.0) 2.65) 140 
81 25 16 Menard Vermont. 
22 26 | 56.1 3 29.3) 1.00 3.0 
82 20 78 | Mount Blanco : 57 | —11 | 27.2 2.12 94 
73 13 | | 57 0 29.4 1.56 4.5 
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Maximum. 


Vermont—Cont'd. 


St. Johnsbury............ 


Stephens City 


Temperature, 
(Fahrenheit. ) 


| 


| 


snow. 
snow. 


Total depth of 


| Minimum, 


Stations. 


~ 
soo’ 


councnw 


4333 


| Martinsburg 
| Moorefield 
| Morgantown 


325 35.5 


. 


W 


| Wellsburg 


Wheeling 
Williamson 


| Appleton 
| Appleton Marsh 


gton 
|| Dodgeville « 


| Eau Claire 
| Florence 


Bos Meee 


| 
Washington—Cont’d. 
Snohomish 
| Snoqualmie 
Southbend 


|| Buckhannon ....... .....! 
| Burlington 


| Glenville 


Green Sulphur Springs... 
Harpers Ferry 


Lewisburg 
Lillydale...... 


|| Moundsville ............. 
| New Cumberland 
New Martinsville 


MONTHLY WEATHER REVIEW. 
TABLE II.—Climatological record of voluntary and other cooperating observers—Continued. 


Temperature. Precipita- 
(Fahrenheit. ) tion. 
| 
| | 
a | 
Big g2 | ee | 
a 
| 3 3 
A 
| | bad Ins. | Ins. | 
58) 25 41.2) 7.46) T. || Madison 
57-28 | 42.4) 7.5 | Manitowoc 
60) 29/ 40.8/) 12.58} 82 || 
54) | 33.2) 268) 18.0 || f 
RES 0.4 | Menasha 
23/ 41.2) 1.49 3.8 | Minocqua 
58 | 13 382) 1.04) 6.0 | 
50 | 6 29.6) 1.95, 19.5 | Neillsville 
59°] 40.6¢| 15.55 | 2.2 || 
— 3) 4.14) 21.8 | Oconto 
62 28 | 43.1) 7.69) ‘s. | Osceola 
58 | 30/41.9] 588] ..... Oshkosh 
48; 27.4] 2.75! 19.0 
56 12/354/ 3.56) 34. 
57 11 $3.0] 1.68)...... 
1.54 
7| 9/384] 404 
82, 17 44.2) 6.10) 20 | Sheboygan 
79 | 14) 41.8) 4.10 3.0 | Spooner 
15 | 48.6 |....... 4.0 || Stanley 
81 16 | 43.2 | 4.61 
82 14 | 40.7] 2.03] 3.0 || 
83) 13/445) 480!) 065 || 
16/435) 3.37] 20 || 
81 16 | 46.8 | 3.16] 5.0 || 
82 18 | 50.0 | 3.54 1.0 | 
84 18 | 45.3) 487/ 0.5 || 
17 | 44.2] 5.47 1.0 || 
17 17 3.95| 80 || 
4.91 0.5 |) 
82 17| 42.9] 4.99 1.0 |) 
81 17 | 44.2) 5.36 1.6 
15|427| 237 
2. 48 1.0 
83 90 | 4. 84 20) 
71 10 | 1.42 
75 15|43.2| 283] T. 
78 16/448; 219) | 
86| 22) 51.4] 5.12 1.0 || 
80 15 | 43.2] 3.88| 2.0 || 
78 18/444) 514] | 
77| 16/386] 218| T. || 
8% 14/ 44.8] 1.38] 3.5 || 
80 43.2] 432 1.5 || 
18 | 44.7) 4.75| 0.4 || 
76 14 | 39.9] 5.61 | T. 
20/45.2| 5.14 1.5 || Hyattville 
2 12] 41.6} 4.60) 2.2 
82 44.4/ 403] 2.0 
70} 11/ 41.7) 6.10) 80 
19 | 48.4] 5.36| T. 
83 11 | 40.6) 2.55 0.5 || Marquette 
78 17 | 43.8) 6.10| 5.0 || Moore 
84 15 | 42.0} 2.20 1.5 || Moorcroft 
5.16 3.0 | Philli 
82 7/45.6| 4.66 1.5 | Pine 
82| 27/481] 5.81 2.0 | Rawlins 
88 10 42.6) 5.96) 7.0 |) 
80 15 | 43.1 Thayne 
82 16/ 45.9) 449| 4.0 Wells 
13 | 39.4 | 4.97 1.0 |) 
5.20) 2.0 
2. 39 0.5 
82/ 2/47.3| 3.82) O02 
80 21 | 46.4) 4.00 Adjuntas 
Aguirre 
49 | 26.7] 1.04] 2.0 || Arecibo 
48*; —11 | 26.84) 0.90 5.5 || Barros 
3 | 29.3) 3.49 7.6 | Bayamon 
53 | — 7 | 27.6] 1.66] 6.8 || Caguas 
Canovanas 
48 | —16 | 25.2!) 1.14] 5.9 || Cayey 
60 11 | 33.7] 3.31 7.6 || Ci 
57 5 | 33.3] 3.70 8.0 Coamo 
5 5 | 29.4] 3.05) 11.0 Fajardo 
49 | —24/ 21.9] 2.05) 18.8 || Guanica 
52 6 | 28.6) 338) 23 || 
51 | —5 | 26.0! 0.67 7.0 || 
3| 31.6] 2.70| 9.0 || 
48 7 | 31.8 1.90 14.0 || Humacao 
47 | —12/| 26.4] 2.10) 6.0 Isabela 
53) — 3/288) 1.79) 80 | 
— 4/286] 465 || 
43 12 | 23.1] 1.42 10.5 | 
6 | 30.8) 1.00 7.0 || 
50 | —14 | 25.3 | 2.038 
48 | —21 | 24.9/ 6.5 | 
51] — 6 27.4] 1.96] 5.0 || 
53 3.45] 183 | 
47 | 21.8| 1.13] 65 | 
53/— 1] 29.3] 2.70 8.0 || 
—18 | 24.0) 1.80] 15.0 
5/81.4) 3.29) 10.5 | 


| Grand Rapids 
Grand River Locks 
| Grantsburg 
Hancock 


Wisconsin—Cont'd. 


Mount Horeb ............ 


Port Washington 
Prairie du Chiena.. 


= 


Valley Junction ......... 


Washburn ............... 
Watertown 


iriggs 
Hot Springs 


Kimball Ranch 


=e = 


Yellowstone Pk. (G.Can. ) 

Yellowstone Pk. ( Lake) .. 

Yellowstone P 
Porto R 


| San German.... 
| San Lorenzo 


Temperature. 
(Fahrenheit. ) 
- 
| 
52 6 | 30.6 
45 3 | 29.6 
—7 26.8 
49 | —13 | 26.2 
47 | —22 | 23.2 
50 3 | 29.6 
50 | —11 | 27.1 
48 | — 5 | 26.8 
49| — 7 | 28.0 
48 | —18 | 25.0 
50 2 | 28.5 
49 | — 27.6 
53 2 | 30.7 
50 3 26.4 
60 6 35.4 
44 | —10 | 24.3 
54) 10) 33.1 
49 7 | 30.3 
45 | —20 | 24.2 
47 | —11 | 26.3 
45¢| —14 | 26. 6e 
55|—1| 30.4 
53 2 | 29.8 
49 | —14 | 22.1 
30. 2 
30.8 
26.9 
25.4 
29.6 
28,4 
35.4 
36, 3° 
18.4 
26.0 
| 25.6 
32.0 
| 36, 2 
19. 6 
32.8 
27.8 
28,1 
38.8 
35.0 
26,8 
34.7 
65 | — 8 | 33.6 
65 | —13 | 36.6 
60 | —10 | 28.9 
57 | — 6 | $2.0 
57 | — 381.8 
50 | —20 | 26.4 
68 | — 7 | 33.8 
55 | — 6 | 32.8 
63 | — 3 | 35.9 
60 | —10 | 32.6 
67 | — 4 | 37.0 
70 0 | 37.5 
56 2 | 32.6 
43| —2/| 220 
46 | —10 | 26.8 
42 | —19 | 19.9 
42 | -—-25 | 19.0 
45 | —17 | 22.0 
44 | —11 | 25.0 
86} 50 | 68,2 
89 | 63 | 76.5 
86 | 54 | 69.6 
85 | 52 | 68.8 
95| 60 77.6 
87| 50 | 71.6 
86 66 | 76.2 
52 68.4 
87| 70.0 
89 | 62/ 71.8 
87 64 76.4 
88| 57 | 734 
88 | 57 73.4 
87 64 76.0 
84| 69 | 76.6 
84| 62) 73.2 
90| 61 75.6 
87 60 | 71.8 
86 51 70.5 
90 60 | 74.0 
95! 60 | 74.3 
90 | 61 | 76.4 
88 | 59) 73.5 
84| 57 | 70.8 
88 | 61 | 75.0 
90 62 | 75.2 
91| 61 | 76.0 
89} 55 | 72.2 


ELSSSRARSH= 


> 


w 


Total depth of 
snow. 


~ 


= 


eo 


SO 


Precipita- | Precipita- 
| | tion. tion, 
| | | | | 
| | 
Stations. | | tions. 
| | 
as 
| g a a 
‘3 | 
| | 
Ins, | | Ins. | 
Enosburg Falls........... 57 —I4 | 27.6) 2.46 2. 44 
Jacksonville ............. 53 | 26.3) 2.84 3. 66 
Manchester ............... 59 0 29.2) 1.48 | 2.28 
Morrisville............... 55 —18 26.3] 2.53 South 1. 30 
55 —13 | 21.8) 2.35 Sprague 2. 29 | 
‘ 53-16 26.9] 1.26 Sunnysic 2.17 | 
| 27.3) 1.79 | Trinidac il 4.15 
Woodstock ............... 58 —10 | 29.6) 1.71 | Twisp.. bepehstssccnesat 2.07 
Virginia. | | Union.. _ 2. 16 
73 19 | 45.8 3. 64 | Usk.... | 2. 57 
Barbeursville............ 72 17/458| Vancouv 1. 37 | 
Bigstone Gap........-..-. 77 5.20 | Vashon 2.34. 
13 42.2 | 2.43 | Watervil 2. 35 
Buckingham ............. 76 20 | 530.1 | 2.78 Wenatch 
| Burkes Garden........... 69 11 40.0 3.67 | 1,0 Wilbur 
Callaville ................ 76 26|49.0| 410 | Zindel. 
Charlottesville ........... 77 19 | 47.0) 2.22) Ww ales 
Dale Enterprise ........... 16 | 42.7 | 2.48 0 | Bens Ru sl 
22 | 530.4) 2.95 | | Beverly 
73 20 | 47.1 | 5.12) Bluefield 
Fredericksburg ......... 75 17 | 44.8) 0 
26 | 47.2) 4.09 Cairo. 
Hot Springs............. 74 41.2) 3.65 | Central 
Lexington .. ............ 73) 19|464| 229 Chapel 
Mount Weather.......... © 9 | 37.4 | Elkhorn 
Newport News........... 74 25 | 49.9 | loming. 
Petersburg............... 72 25 | 47.1} 
Rockymount............. 67 19) 41.4) 2.36 | Huntingt 
77 19 | 48.8 | 2.85 | Leonard « 
78-24 47.4] 354] “Logan 
Stanardsville............. 72 15 | 42.6 | 2.83 Lost Cree karen 
79 «16 | 42.4) 228 
Wilkerson................. 74 22/444] 299 
76 19 43.7) 1.86) 
77 18 | 45.0) 254) 
AborGeem B 28 | 40.9 | 15.66 | Nuttallbu 
Bellingham ..............| 26 42.5 | 3.63 Pickens . 
Blaine 26/1404] B54 | Point Ple 
9 | 34.2) 1.75 | Princetor — 
26 41.9) 8.23 Romney 
| 7 | 32.7) 2.66 | Rowlesbu 
5! 25 | 40.0) 5.31 | | Ryan 
| Clearwater ..............., @ 28 41.4) 18,33 | Southside 
Cle Eh 53 4/ 31.0) 4.76 Terra Alt 
Colfax 60 5.05 | Uppertrac | 
7| 33.2) 2.44 vitiey F 
Conconully ..............| 61 3/31.6] 3.47] 
Coupeville ............... 58 27/420) 3.15) Weston 
| 33.0 3.16 i Wheeling 5 
8 | 32.4) 0.87 
23 | 40.0) 5.46 |...... 
East Sound..............., 54 22 | 40.0 4. 80 W 
Eliensburg..............., 55 11 | 33.9 | 2.32 | Amherst 
17 | 36.4 0.50 Antigo 
Grandmound ............ 59 20 41.0) 9.90 
Kennewick...............| 69 21/433) 1.94 Barron .. 
54 15 35.2 | 3.15 | | Brodhead 
15 | 37.8 | 3.80) Burnett . 
2438.6 2.63 Butternu 
11 | 32.2; 1.20] Chilton . 
Ranch.......... 70 28 | 45.4) 2.04) Citypoint 11 
Mount Pleasant.......... 59 255 41.14) 10,23 | Pere 
Moxee 62/ 18/382] 0.76] pda 
Northport......... ......| 50 3) 31.1 2.10 | Downing 
ik Sie 60 28") 38,84) 1.10 | Easton | 
27 | 41.6) 9.30) | 
Port Townsend............ 57 41.6) 3.86 | 
Pullman ................., 12%) 35.4¢| 5.25 | 
Rattlesnake.............., 50 12 | 31.6) 3.54 | es 
Sedro-Woolley............ 64 5.16 | | Koepenic 
25 | 39.8) 425) | Lancaster 
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Porto Rico—Cont'd, 
San Salvador............. 


Durango . 
Leon de Aldamas......... 


Isthmus of Panama. 
Alhajuela 


West Indies. 
Columbia, Isle of Pines... 


California, 


Temperature. 
(Fahrenheit. ) 


Mean. 


BS PHSB, | 


-16.1 
—27 5.8 
—16 87 

28 (47.8 


| Rain and melted 
snow. 


Precipita- 
tion. 


~ 


S233" 


3. 46 


2.74 


"Late reporta for February, 1904. 


| Total depth of 
snow. 


~ 


15.9 


MONTHLY WEATHER REVIEW. 


Colorado. 


| Glenwood Springs... ..... 


Florida, 
Plant City 


Minnesota, 


Rolling Green........... 


Missouri. 
Palmyra. 
Montana, 
Hamilton 


New Jersey. 


New Merico. 
Arabela 

New York. 
King Ferry ... 


North Carolina, 


Pinehurst 


Spring Hope............. 
Ute 


th. 

Escalante 
Vermont. 
Chittenden 
Wyoming. 


| 


Temperature. 
(Fahrenheit. ) 
=| 
A 
° ° 
63 '—14 31.4 
87 32. (65.3 
—1 20.0 
63° —10° 21,0" 
66 6 24.0 
52 8 32.6 
47 —19 
41 5.8 
—2 26.2 
79 11, 48.6 


71 15 
76 14 
69 2 
6 —6 


25.6 


Precipita- 
tion. 
— 
= 
$2 
ae | 
3 

Ins. Ins. 
054 T. 
4. 52 

6.92 64,5 
0, 82 9.0 
0. 40 4.0 
0.79 4.8 
0.41 6.5 
0. 37 6.5 
0.39 3.9 
3. 05 6.5 

2.00 11.4 
4.20 T. 

5, 25 5.0 
0. 38 3.0 
0.25 2.5 
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TABLE II.—Climatological record of voluntary and other cooperating observers. Late reports for February—Continued. 


EXPLANATION OF SIGNS. 


*Extremes of temperature from observed readings of dry 
thermometer. 

A numeral following the name ofa station indicates the 
hours of observation from which the mean temperature was 
obtained, thus: 

1 Mean of 7 a. m. + 2 p. 

2Mean of 8 a. m. + 8 p. 

3Mean of 7 a. m. + 7 p. 

4Mean of 6 a. m. + 6 p. m. + 2. 

5 Mean of 7 a. m. + 2 p. m. + 2. 

®Mean of readings at various hours reduced to true daily 
mean by special tables. 

The absence of a numeral indicates that the mean tem- 
perature has been obtained from daily readings of the maxi- 
mum and minimum thermometers. 

An italie letter following the name of a station, as ¢ Liv- 
ingston a,” “ Livingston },”’ indicates that two or more ob- 
servers, as the case may be, are reporting from the same 
station. A small roman letter following the name of a 
station, or in figure columns, indicates the number of days 


m.+9p.m.+9p. m. + 4 
+ 2, 


m, + 2. 


| missing from the record; for instance ‘“"’’ denotes 14 days 


missing. 

No note is made of breaks in the continuity of tempera- 
ture records when the same do not exceed two days. All 
known breaks, of whatever duration, in the precipitation 
record receive notice. 

Note.—The following change has been made in the names 
of stations: Washington, Whatcom changed to Billingham. 


Stations. Stations. | 
= 
3 
— 
82 
Santa Isabel ............. 
Idaho. 
Merzico. 
86 
New Brunswick. 
0.59 
La Boca 71 79.0 5.000 | 
Alaska, ‘ 38.4 
0. 29 3.5 36.4 
. 2,48 
> 
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| 
Stations, 
New England. Hours. 
13 
17 
18 
24 
Middle Atlantic States. 
22 
29 
15 
South Atlantic States. 
24 
16 
7 
Florida Peninsula. 
17 
Key West, Fla 20 
12 
Eastern Gulf States. 
11 
Birmingham, Ala.¢ .................. 7 
16 
Meridian, Miss.¢............. 10 
Western Gulf States. 
13 
9 
10 
17 
17 
Ohio Valley and Tennessee. 
Chattanooga, Teme .... 19 
21 
18 
(Indianapolis, Ind ..................... 18 
Cincinnati, Ohio............ 15 
12 
Elkins, W. Va 15 
Lower Lake Region. 
10 
10 
7 
Syracuse, N. 10 
14 
Upper Lake Region. 
Grand Rapids, Mich. ................ 16 
23 
15 
Sault Ste. Marie, Mich................ 17 
22 
24 
Duluth, Minn ee 31 
North Dakota 
Moorhead, Minn 23 
Bismarck, N. Dak 25 
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TABLE III.—Resultant winds from observations at 8 a. m. and 8 p. m., daily, during the month of March, 1904. 


Ww. Direction Dura- 


FE. | from— | tion, 
Hours. | Hours. | Hours. | ad | Hours. 
15 9 31) on. 75 w. 23 
24 9 32) s. 61 w. | 26 
7 5 | 15) on. 59 12 
33 4) 12 s. 39 w. 13 
19 11 | 28 s. 83 w. 17 
17 17 23 | n. 72 w. | 6 
16 17 26 n, 77 w. 9 
10 11 | 12| s. 27 w. 2 
13 17 21 n, 20 w. 12 
22 | il 21) w. 10 
6 ll 10 n. Il e. 5 
4 20 24 n, 27 w. 9 
9 24 21 n. ll e. 15 
14 18 18 n. 17 
21 | 10 22 n. Sl Ww, 12 
14 20 19 n. 6 e, 10 
12 16 mn 7 17 
10 19 15} n. 12 e. 19 
12 18 14 22 
10 11 4 n. 54 9 
16 20 21 n, 8 Ww. 7 
16 23 9 n, 49 e, 18 
15 19 13 n. 23 e. 15 
6 19 30 n. OI w. M4 
23 19 18 8. 18 e, 3 
19 25 14 son. 85 il 
16 24 4 n. 51 e. 13 
15 19 17 on. 10 @, ll 
22 | 14 17. on. 56 Ww, 4 
20, 26 16s. 68 11 
16 25 16 e. 9 
15 21 23 n. 16 w. | 7 
21 21 18} 27 | 7 
23 17 s. 49 9 
23 24 13; s. 61 e. 12 
8 41 1 n. 72 e. 39 
6 20 3 n. 71 e. 18 
12 17 24 n. 45 w, 10 
21 20 2 3 
8 7 11 n. 53 w. 5 
11 18 5 s. 68 e, 9 
11 13 6 s. 60 e, 8 
34 13 ” s. 13 e. 18 
29 20 17 16 
13 9 4 
35 22 7 s. 34 e. 27 
18 | 9's Be 23 
of 27 8s. e 30 
32 11 79 21 
21 23 13 s. 79 10 
37 32 4 s. 45 40 
32 12 s i4 
42 1s 3 s. 23 ¢ 35 
35 12 8 s Be 18 
28 34 6 s. 68 oO 
16 6 1 s. 51 @ 6 
21 18 14 os. 68 4 
16 10 238 n. 50 w. 17 
24 20 % e. 
2 23 13 e. 10 
12 8 9 s. 18 w. 3 
19 18 18 | s. 1 
9 14 6 n. 76 e. | 8 
24 | 16 21 s. 40 w. s 
20 22 19 s. 31 e. 6 
23| 20) s. 15 e. il 
24 | 15 18 os. 36 4 
24 | 13 23; s. 51 w. 13 
18 | 5 31) os. 83 Ww. 26 
19 13 2 s. 61 w. 18 
7) 16 13 w. 18 
23 11 s. 51 w. 26 
2 14 23) s. 31 w. 18 
22 | 9 25 | s. 69 w. 17 
25 | 21 20 s 5 e 11 
10 | 6 14s. 69 w. 8 
19 21 23 s. 14 w. 8 
19 20 20 8. 2 
18 | 22 21] s. 27 e. 2 
16 | 16 9 e. 13 
16 25 | 18) e 7 
6 14 n. 72 3 
16 17 23) 41 w. 9 
26 15 20; 24w. 12 
10 27 
19 17 | 18 | w. 1 
14 | 19 22; n. 21 w. 8 
17 19 17/| n. 16 e. 7 
4 | 26 n. 15 e, 28 
14 | 23 | 19 n. 24 e 10 
11 | 24 18| n. Be 15 


Stations. 
N | 8 | E. | w. 
North Dakota—Continued. | Hours. | Hours. | Hours. | Hours. 
Mississippi Valley. 
Minneapolis. Minn.*................./ 18 7 12 9 
roman | 20 12 26 21 
22 13 23 22 
Des Moines, Iowa ...... 19 17 19 20 
22 | 17 19 24 
21 25 19 11 
| 18 24 19 20 
| Hannibal, Mo. 8 9 13 
16 20 25 16 
Missouri Valley. | 
Columbia, Mo. * 9 7 12 ll 
Kansas City, Mo 25 15 25 17 
17 26 22 13 
25 20 20 11 
Omaha, NODE 28 16 15 15 
nn 24 15 19 18 
12 8 11 6 
25 12; 17 
9 2 15 | ll 
Northern Slope. 
Miles City, 36 12 «17 
ee 13 21 6 37 
8 19 12 31 
21 17 6 34 
<! 20 19 15 22 
Yellowstone Park, Wyo........... ‘ 9 38 4 28 
iddle Slope. 
23 26 10 15 
Concordia, Kans ...... 19 23 19 9 
Dodge, Kans............ 23 | 19 19 15 
23 | 20 22 6 
Oklahoma, Okla 17 | 31 16 12 
Southern Slope. } 
eee 13 34 8 22 
Southern Plateau. 
19 | 4 8 45 
19 | 24 11 27 
12 12 9 37 
Independence, Cal..........0...+2.0. 22 18 8 28 
Middle Plateau. 
Salt Lake City, Utah........ccccccee 17 27 20 15 
Grand Junction, Colo................ pas 13 14 25 
Northern Plateau. | 
12 25 18 
65-00 5 4 18 9 
1 28 28 20 
8 33 23 11 
North Pacific Coast Region. 
Port Crescent, Wash®................ 9 | 8 13 12 
15 25 26 10 
17 29 3 24 
Tatoosh Island, Wash.......... ..... 3 20 30 16 | 
8 31 19 18 
a eae 9 34 10 26 | 
Middle Pacific Coast Region. 
11 31 15 18 
Mount Tamalpais, Cal 12 23 6 36 
12 31 25 10 | 
8 36 19 
gy 6 21 12 36 
Point Reyes Light, Cal*............. 6 14 3 14 
lon, Cal 6 14 4 14 
Sout ific Coast Region 
Fresno, Cal 12 14 23 
Los Angeles, Cal ....... 16 11 20 28 
31 9 10 29 
San Luis Obispo, 27 2 26 
West Indies 
Bridgetown, Barbados............... 
| Colon, Colombia, S. A. f.............. 
Grand Turk, _ 
Hamilton, Bermuda.................. 
San Juan, Porto Rico ...............- 2 21 a 4 
Santiago de Cuba, Cuba.............. 
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Resultant. 

Direction | Dura- 

from— tion. 
Hours. 
n. 74 e, 7 
n, 27 e, 7 
n, 32 e. 9 
27 e. 2 
6 @ 9 
n, 27 w. 2 
n. 45 w. 7 
n. 18 e. 6 
s. 63 e. 9 
9w. 6 
s. 63 w, 2 
s. 66 10 
n, 27 @ 2 
n. 39 13 
s. 45 e 13 
n. 49 
n. 61 e 10 
n. 12 
a @ 9 
n, 51 6 
n. 34 e. 19 
n. 25 e. 14 
n. 30 8 
n. 32 w. 13 
n. 16 w. 25 
8. 76 w. 32 
s. 60 w. | 22 
n. 29 w. | 10 
n. 82 w. 28 
n, 82 w. 7 
s. 40 w. 38 
n. 72 w. 3 
s. 59 w. 6 
n. 36 w. 14 
8s. 68 e. ll 
n, 45 e. 6 
n. 79 16 
s. 16 e, 15 
s. 6 e. 19 
8. 34 w. 25 
n. 68 w. 40 
8s. 73 w. 17 
8s. 74 w. 37 
w. 3 
w. 28 
n. 79 w. | 20 
s. 36 w. 27 
8s. 68 18 
8. 74 w. | 26 
27 e. | il 
n. 48 15 
s. 29 @. | 25 
8s. 31 23 
n. 84 9 
8s. 17 e. | 28 
s. 26 e., | 28 
8. | 35 
s. 39 e. | 22 
n. 45 e. | 1 
s. 58 e. | 19 
8. 60 w. | 24 
8s. 39 e. 22 
Bal 23 
s. 33 w. 30 
8s. 20 
s. 70 w. | 32 
8. 38 e. | 24 
al 28 
s. 58 w. 28 
s. 54 w 14 
s. 51 *. | 13 
. 25 w. | 21 
n. 58 w. 9 
. 41 w. | 29 
n. 56 w. | 29 


* From observations at 8 p. m. only. 


+ From observations at 8 a. m. only. 


7 


| 
| 


| 
"| 16 
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TaBLE V.—Accumulated amounts of precipitation for each 5 
in 1 hour during March, 1904, 


. Total duration. 23 
Stations. 
0 
From— To— sos 
a 
1 2 3 
Albany, N. . 66 
Amarillo, Tex .........-. 7. 
Asheville, N.C.......... 2. 02 
Atlanta, Ga...... ....... 0. 76 
Atlantic City, N. J..... BE 0. 37 
Augusta, Ga............. 23.24 7:37 p.m 8:45 a.m. 2. 19 
Baltimore, 0. 9 
Binghamton, N. Y....... 0. 
Birmingham, Ala ....... ees 3 
Block Island, R.1....... 0. 
Boston, Mass............. | 0. 
Cairo, 31 8:40 p.m. 11:50pm. 1, 
Charleston, 8. C.......... 23-24 So 0. 
Charlotte, N. C........... 0.4 
Cincinnati, Ohio......... 25-26 9:10 p.m. D. N. 2.07 
Cleveland, Ohio.......... 1. 40 
Columbia, Mo............ “4 


Columbia, 8. C........... 
Columbus, Ohio.......... 
Concord, N. H........... 
Corpus Christi, Tex..... 
Davenport, lowa......... 
Denver, Colo............ 
Des Moines, Iowa....... 
Detroit, Mich............ 
Dodge, Kans............ 
Dubuque, Iowa.......... 
Duluth, Minn............ 
Eastport, Me............ 
Elkins, W. Va........... 
Escanaba, Mich.......... 
Evansville, Ind......... 
Fort Smith, Ark.... ... 


Fort Worth, Tex........ 


Galveston, Tex.......... 
Grand Junction, Colo... . 
Grand Rapids, Mich .... 
Green Bay, Wi 
Harrisburg, Pa.......... 
Matteras, N.C........... 
Huron, S. Dak .......... 


Indianapolis, Ind 


Jacksonville, Fla........ 
Kalispell, Mont ......... 


ansas City, Mo......... 30 
Key West, Fla........... 15 
Knoxville, Tenn... ..... 21 
La Crosse, Wis.......... a 
Lewiston, Idaho......... 10 
Lexington, Ky.......... 26 
Lincoln, Nebr........... 11-12 
Little Rock, Ark........ 16-17 
Los Angeles, Cal ........| 10-11 
Louisville, Ky........... 25-26 
Lynchburg, Va.......... 6-7 

6-7 


Memphis, Tenn ......... 25-26 
Meridian, Miss 


12:05 p. 
12:45 a. m. 
6:10 a.m. 


New Haven, Conn....... 
New Orleans, La......... 17 4:40 p.m, 11:10 p.m, 
New York, N. Y..: 7 
Northfield, Vt........... 
North Head, Wash ...... av 
Oklahoma, Okla......... 16 |. 
Omaha, Nebr............ 
Parkersburg, W. Va..... 220 «4:35 p.m. 10:00 p.m. 
Pueblo, Colo ............) 
Richmond, Va.......... 
Rochester, N. Y......... 
Sacramento, Cal. ........ 27-28 

St. Louis, 31 7:18 m. 8:19 >. m. 
Salt Lake City, Utah....0 8-9 |. 
San Antonio, Tex ....... 
Sandusky, Ohio......... 


21 
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Excessive rate. 
Began— Ended— 
6 6 
G27 alm. 5:25 a.m. 


1:12 a, 
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minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 0.75 
at all stations furnished with self-registering gages. 


< Depths of precipitation (in inches) during periods of time indicated. 

58a 5 10 | 15 20 | 25 | 80 | 3% | 4 | 45 | 50 | 60 | 80 | 100 120 
0.87 0.15 0.34 0.56 | 0.61 0. 66 0.67 0.68 | 0.70 0.72 


0.73 0.77. 0.81 0.88 0.94) 1.05 


| 0.35 


~ 


| 
GOD 
9:34 p.m. 10:08 p.m. 0.06 0.05 0.12 0.16 0.40 0.71 0.83 0.93 ...... 
4:59p.m. 5:20p.m. T. 0.49 0.69 0.79 0.90 | 0.94 | O.97 |... 
21 1:00a.m, 6:45 p.m. 0.94 912a.m. 9:40am. 0.15 0.12 0.31 0.45 | 0.54 | 0.58 | 0.63 ...... 
4 332pm. 6:35pm. 096 4:24pm. 4:59pm. T. 0.09 0.15 0.26 | 0.37 | 0.54 | 0.66 | 0.77 | 0.78 | O88 
ox § 12:45 a.m. 3:15 a.m. 1.08 12:47 a.m. 1:00am. T. 0.31 | 0.69 | | O. 8B 
3) 222) 8:03am. 8:52am. 0.03 0.12 0.50 0.78) 0.98 1.19 1.75) 1.9 | | | 
(25.26  Tdtam. I243am. 474 12:07pm. 142 p.m. 139/015 0.26 | 0.32 0.44 | 0.57 0.70 0.76 | 0.83 0.90 | 0.94 1.04 1.35) 1.54 ]...... 
BL 840 pom. 1145 pom. *8:50p.m, 9:56 p.m. 0.08 0.09 0.33 0.66 0.91 1.16 | 1.26 | 1.38 | 1.52 | 1.64 | 1.76 | 1.89 )..... |...... 
299 2:10am, 1.87) 2:27am. 3:20a.m.) 0.03 0.08 0.15 | 0.45 | 0.57 | 0.76 0.88 | 0.98 | 1.00 | 1.13 | 1.36 | 1.45 
3:15 p.m. 1.79 2:01pm. 2:41 p.m.) 0.16 0.31. 0.48 0.56 0.90) 1.15 1.30) 1.39 | 1.58 
7:50 1.37) 2:00a.m. 0.07 | 0.06 | 0.20 0,36 | 0.41 | 0.49 | 0.59 | 0.79 | 0.84 | 0.93 | 0.96 
10:30 a.m. 1.44 7:24am. 7:50a.m.| 0.03 0.06 0.17 0.54 | 0.72 | 0.80 0.54 
10:05 p.m. -D. N. 115) 11:05 p.m. 11:25 pom. 0.01 0.05 0.34 0.50 0, 55 
11:02 p. m. DN. 1.9% 11:04p.m. 12:01am. T. | 0.18 0.25 0.34 | 0.56 | 0.63 | 0.70 0.76 | 0.88 O95 | | 
291 5:50p.m., 6:50p.m. 0.01 0.06 0.35 0.57 0.80 | 1.21 1.61 | 1.70 | 1.88 | 1.99 | 2.07 | 2.20 
0.62 8:39 p.m.| 8:50 p.m.| 0.00 | O11 | 0.38 | 0.42 | 0.44 | 0.46 
0.89 7:28 p.m. 8:10 p.m. 0.01 | 0.12 | 0.26 0.27 | 0.33 | 0.57 | 0.71 | 0.75 0. 87 acvseslecceec[occossloecesslocece slocoere 
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min. min. 
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Temperature. 


S 


aa” 
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: 
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} February 29 to March 1. 


30 
min. | min. min. 


pes [aaa] Bag 


| min. 
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Pressure, in inches. 


peonpar ‘enjoy 


Tere 
278 6 6 6.2 


15 
min. 
Ont. 
an.. 
, Assin 


r 
M 
osa, Man . 


10 
min. 


| 
| 


+ No precipitation during the — 


Stations. 


is 


0 


Port Arthu 

Winni 

Minn 

Qu’ Appelle, Assin 

Medicine Hat 

Swift Current, Assin 
| Calgary, Alberta .. 

Banff, Alberta ..... 


|) Parry Sound, Ont 


ipesses 


SEN 


“mous jo 


449 pom. 0.04 
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OM 


Temperature. 


[4644 44444. 


rmuda 


Dawson, Yukon... .. 


B.C 
Cc 


Edmonton, Alberta 
Prince Albert, Sask 
B.C 
lle 


Battleford, Sask... 
vi 
Hamilton, 


Kamlooy 
Vietori 


Barker 


+++ | 


| 


TABLE VI.—Data furnished by the Canadian Meteorological Service, March, 1904. 


TABLE V.—Accumulated amounts of precipitation for each 5 minutes, ete.—Continued. 


vag 


Pressure, in inches. 


*Self register not working. 


peonpes 


6.08 

& 
ee 


Tw iri re 


Father Point, Que 
Que.. 


D.C 


Kans... 
ton, N. C 
n, P. EI 


Miss 


Mo 


lle, Va .. 


gfield, Ill 
tine, Nebr 


pringfield 
n 


rin 
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Sp 

8 

To 

v 

Vicksburg, 

Washington, 

Wichita, 

Wilmin 

Wythe 

Yankton, 8. Dak . ‘ 
Havana, Cuba... 
San Juan, Porto Rico... 
Grand Manan, 
Yarmouth, 
Charlottetow 
Chatham, N. 


| 
ESS 


TABLE VII.— Heights of rivers referred to zeros of gages, March, 1904. 


uve 


Date. 


Lowest water. 


Highest water. 


uo 


0} 


Lowest water. 


Highest water. 


i 


2 


Feet. 


| Feet. 


| 


| Feet. 


Height, Date. Height. 


“210 


Feet. Feet. 


5 Height Date. Height. Date. 


= 


5 
ng, Minn.? ..... 
sanding, Minn .. 


ig: 
Wag 


St. Paul 
Red Wi 
Reeds 


ADM 
ci 


| 


| 
Total duration. 33 Excessive rate. <3 Depths of precipitation (in inches) during periods of time ind 
= = 
| From— To— Began— Ended | mn, 
80 7:51 10:43 p.m. 1.08 | 8:10 p.m 840 p.m. 0062 0.06 0.13 
6 1:10a.m.) 5:05a.m.) 1.51) 1:30 a.m 1:55a.m. 0.05 0,08 | 0,22 0.46 0.50 0.53 0.56 0.60 
12:10 a.m. 11:57 a. m. 5:37a.m.) 6:10am. 0.58 0.08 0.15 0.47 0.59 0, 67 | 0.70 
5:05am. 8:35am. 0.77) 6:42am. 0.09 0.07 0.22 
j ) 
| 
3 3 3 3 456 | 2° a 
Ins. Ins. | Ins. | oa, | | Ine | | Ins. | Ins. 
29.74 | 29. 32. $0.58 29.92 29.99 827) 142 815 |+0.92 16.0 
29.96 | 30. 24. 32. 1.68 |19.5 29 30.06 18.45 16) 28.6) 82 114 4017 7.8 
| 30. 29. 37. 1.05 22.7 2s 30. 05 1| 12002. 219) 26 1.77 41.12 1 
30. 29, 2.12 | 7.6 27 | 17.4 —0.8 | 411 /43.34 4 
| 29. 23. 31. 0.77 |21.2 27 16. 11.3 | 25.3 | 7.1 10.44 1: 
29 | 30. 23. 0 35. 0.08 19.9 27 11. 10.4 198 3.4 +1.13 
| 29. 0 1. 26 25 13.2.9) 23.1) 3.5 
| 30. 0 0 3 25 15.045 285 3.0 0.06 1: 
24 | 30. 0 0 9 27 2 + li. 7 | 23.7 |— 0.6 +1, 
| 30. 2 8 28 3 | 2. 16.3 —1.2 1. 
207 | 30. 1. 0 5 29) 2 7| 41. 9/ 45.2) 36.8 | 0 
30. 1 0. 0 25 2077 1} 20. 9 | 30.7 9.7 0. 
2 30. 2. 1. 4 29) 30013 64. 8 | 69.8 | 58.2) —1. 
1 | 90. 0. 3 23 | 1.9 15.0 
ad 
Stations. iil Stations. 
Ba 
Mississuppi River. | James River. Mites. Feet. Feet. 1 
| 
4 285 
784 
669 
481 
641 
|... 
199 
103 
205 
135 
177 
123 
ai 73 
29 
ote | 35 


Marca, 1904. 


at River. 
W. Va 
Youghiogheny River. 
Confluence, Pa. 
West Newton, Pa 
Monongahela River. 
Weston, W. Va. 
Fairmont, W. Va. ......... 
Greensboro, Pa. 
Lock No. 4, Pa...........-- 
Ohio 
Davis Island§Dam, Pa. 
Beaver Dam, Pa 
Wheeling, W. Va 
Parkersburg, W. Va....... 
Point Pleasant, W. 
Huntington, W. Va.. 
Catlettsburg, Ky 
Portsmouth, Ohio.. ‘ 
Cincinnati, 
Madison Ind 
Louisville, 
Evansville. 
Paducah Ky. 


Beaver River. 
Ellwood Junction, Pa. 
Muskingum River. 
Zanesville, 
Little Kanawha 
Glenville, 


Great Kanawha, River. 
Charleston, W. V 
Scioto River. 
Columbus, Ohio.. 
Licking River. 
Falmouth, Ky. ....--..---- 
Miami River. 
Dayton, Ohio 
Kentucky River. 
Reattyville, K 
High Bridge, 
Frankfort, Ky........-.--- 
Wabash — 
Mount Carmel 


Bluff Cit 
Rogersvill 
French 
Asheville, N.C............- 
Leadvale, Tenn.......-...- 
Hiwassee River. 
Charleston, Tenn 
Tennessee River. 
Knoxville, Tenn........... 
Kingston, Tenn...........- 
Chattanooga, Tenn......... 
Bridgeport, Ala............ 
Florence, Ala.........-.--- 
Riverton, 
Johnsonville, 
Cumberland River. 
Burnside, Ky. ........-.--- 
Celina, Tenn............ : 
Carth 
Nashvill 
Clarksville, Tenn.......... 
Arkansas River. 
Wichita, Kans............. 
Webbers Falls, Ind. T...... 
Fort Smith, Ark........... 
Dardanelle, Ark........... 
Little Rock, Ark........... 
White River. 
Newport, Ark.............. 
Yazoo River. 
Yazoo City, Miss........... 
Ouachita River. 
Camden, Ark.............. 


Arthur City, 
Fulton, Ar 
Shreveport, La... 
Alexandria, La. 
Atchafalaya River. 
Penobscot River. 
Mattawamkeag, Me.?...... 
Montague, Me.?........... 
Kennebec River. 
Winslow, Me .............. 
River. 
Franklin Junction, N. 


1 | Distance to 


Sef 


mouth of 
river. 


= 


on gage. 


Danger line 


14 


B 


Highest water. 
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TaBLE VII.—Heights of rivers referred to zeros of gages—Continued. 


Lowest water. 


Height Date. Height, Date. 


22. 8 | 


= 


Om 


NE 


Peer PP 


3 


ef 


so 


“eos ou 


17, 18, 21 
19-21 


6 
19 


> 
AMAA 


stage. 


>= | Mean 


2 seeps 


8 


a= 


ters 


| Holyoke, Mass.. 


Stations. 


Merrimac 
Coneord, N. H.? 
Mane chester, N 

Connecticut River. 
Wells River, Vt. '? 
White River Junction, Vt. 8 
Bellows Falls, he 


Hartford, 
Housatonic River. 
Gay lordsville, Conn 
Mohawk River. 
Utica, N. Y 
Fort N.Y 
Schenectady, N. Y 
Hudson River. 
Glens Falls, N. 
Mechanicsville, N.Y 
Troy, N. 
Albany, N. 
Stuyvesant, 
Passaic River. 
Chatham, N. J. 
Pompton River. 
Pompton Plains, N. 
Fast Branch Sus uehanna. | 
Binghamton, N. 
Towanda, Pa. 


West Branch Susquehanna, — 
Lockhaven, Pa.™,......... 
Williamsport, Pa.......... 
Susquehanna River. | 
Selinsgrove, Pa.... 
Harrisburg, _ 
Juniata River. 
Huntingdon, Pa........... 
tomac River. | 
¥ 
arpers Ferry, eens 
Shenandoah River. 
James River. 
Richmond, Va......... 


R 
Clarksville, Va............| 
Weldon, N. C.............. 

Cape Fear River. 
Fayetteville, N. C......... 
Waccamaw River. 


dee 
Cheraw, S. C..............- 


Conga 
Columbia, ! 
Santee River. 
St. Stephens, 8S. C.......... 
Savannah River. 
Calhoun Falls, 8. C........ 


Broad | 
Oconee 
Dublin, Ga .... 
Ocmul; 


Flint River. 


Woodbury, Ga............. 


Ga, 

Chattahoochee River. 

Westpoint, Ga. 

Coosa 


Ala. 
Talla ae River. 

pr 


Ala.. 
Columbus, Miss ........... 
Demopolis Ala. 
Black god River. 
Tuscaloosa, Ala............ 
River. 


= | Highest water. Lowest water. 
g° Height Date. Height, Date. | 
Miles. | ee. Feet. | Feet. | | Feet. Feet. 
| a7 | is) 31) 85 | 24 
50 19.5 2% 98) 14.5 
5 8 49 62) 45 
98 2% 2,19 8&5 
24.0 67 3117.5) 17.3 
19 (2.0 1,2 52) 120 
197 |......| | 27,28| 5.4 3| 7.83] 39 
168 |...... | 43| 27| 1.0 2/22] 
154 |...... | 128 27) 59 9.5) 11.4 
| 188 7 1 69, 97 
8,29 «1.0 432) 4.0 
7; 30| 17,18/ 46 
| | 
306 17.8 | 3.1 2,3, 147 
22 16 17.0. 27, «(21.8 3 15.2 
18317, &5 2317.0) 221 
| 
12) «12.5, 19,20) 118 
39-20) 19.0 4 1 1638 
116 120) 27,28) 27) 1 | 68 93 
69 23.3 4, 47 > 19,20 10.5 | 18.6 
| | | | 
90 24 | 11.0 3 | 4.1. 17 | i 6.9 
20 #8 5.7 23 45) 27 
1722 1880) 9) 18) 83) 62 
| 
1.7 | 1/25) 49 
12) 5.5 8 —0.8 408) 68 
«2.0 5,6,21 0.3) 24 
1% 12, 82) 8 23) 46) 48 
129 9 10.1 bo) 127 15.2 
12 385.0 9 6.0 22 11.3 19.0 
| | | 
| | | | | 
49 «2715.2 9| 22,23| &7| 124 
5116, 14.2 2) 74) 2627/12) 6 
| | | 
1) 60 10,11,23) 7.2) 35 
1} 7.0 21,2226) 84) 29 
45 0.6 9, 56 2310.0 15.0 
87 0.7 | 4 1.5) 5.8 
12; 8&9) 35, 5.9) 30 
| | | | 
268 4 8.0 20 ad 9.6 
so| 67) 21) 81) 
79-30, ad | 20 22,28 4.8 
| 
18) 2.3) 8| 30) 31/43) 43 
1) 1; 5.0) 23| 68) 438 
| | j 
| 21,25, 28, 
25 | 6 0.8 1.7 
80, 20, 82) 1 an 6.1 41 
| 
305 8.2 | 2,31) 64 
29 «6.0. 3.0 21,2231) 37) 3.0 
40 120. 9) 40) 65) 80 
| | | 
271, 30, 8.8 23) 14,6, 44 65 
1422 9.6 | 16 2.4 23| 54| 7.2 
116 17) 16) 8, 47) 
6 45 | 17; 63) 24/91) 6.5 
3835 9 39) 7.0 
| 
265 4.0. 6| 64| 54 
212 od 11.3 | 2/80 62 
303, 83) | 1/08) 48 
155 8519.7 | 31; 24 5 10.0) 17.3 
90, 43) 22.2 16 6 127 16.2 
130 os | 10.5 30) 13-18| 7.5 
10) 9,81) 1-6 |-1.3| 1.2 
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| 
Stations. 
= 
Clarion River. Feet. | Feet. | Feet. 
Clarion, 10, «13.9 3) 20 18 11.9 
Conemaugh River. 
7) 10.0) 3 2.6 19 7.4 
m 6.0 2.8 | 14 3.2 
23); 6.6 18 
5 17,18 
16118 19, 20 
119-5 1 31 
81 18 
40 31 | 
966 | 18, 19 21. 
960 19 17. 
935 } 18 27. 
|" 875 19 29, 
785 | 20 29. 
| 703 20 28. 
20, 21 26. 
651 21 28, 
612 21 27. 
499 22 26. 
413 28 22 22. 
23 22 14. 
31 1 
47 31| 16.3 1 ikesbarre, 
Cairo : 1 31; 22.3 1-3 24.5 
10; 1 | 3.2 19 6.0 19.6 
70 5| 10.2) 18 15.9 15.7 
103.20 9.0 23; 0.6, 20,30 24 84 
Radford. 186] 14 5.0 1.0| 1.8] 40 
Hinton, W. Va............ 14 6.0 9 23| 19-22) $2) 37 
58 9 5.2 20,21 7.0 6.2 
110) 17| 17.7 2%) 3.0 17| 7.3 | 147 
30 30 22) 7.0 16.5 
| Dan River. 
77; 18 13.2 27| 2.5 17. 4.9 10.7 
| | 
24 30 118 27 | 2) 3.9) 10.0 
117| 17.5 27 | 69 
6 31 13.8 27 | 2,3) 92 66 
| 
50, 31 | 1 15.7 
Clinch River. | | 
156 20 3.5 8 | 6 2.8 
ee ee 52 25 16.0 25 | 6 9.4 
Holston River. Smiths Mills, 8S. C......... 
170 15 | 24 Lynch Creek. 
24 || Effingham, S. C............ 
| Black River. 
144 6 7,8|— | Kingstree, S.C. .......... 
7) 24 Wateree River. 
| 
is 24 1 1 ‘ 
| 
635 25 | 1 
, 556 25 | 
452 25 
26 
255 27, 28 
225 | 28 | 
30 
| 27 | 
883 | 27 | 
308 28 
198 27 | Abbeville,Ga seve 
25 | — 10 
465 31 24 
403 27 | 13 
256 27 | 12-15 
} 28 | 14 
150 28.9 29 13 
80 15.0 31 1-5 Gadsden, Ga.............. 
304 92.6 30 13 
| 122 | 20.6 31 | 1 
Red River. 
688 | 14.0 27 | 0 12-17 
515 5 29 | 12,13 1 
327 | 12.9 31 | 0 16,17 
118 14.0 31 0, 19-21 
100 | 31, 29.3 31) 21.7 5,6,10,11 24.2 
5.8 27, 28 2.4 5| || Orange, Tex.............. 
| Neches River. 
| 23, 4.1) 20 61, 47 Rockland, Tex —......! 
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=¢ Highest water. Lowest water. & rer 
wa = 
| 
Height. Date. (Height. | Date. = 
| 
Neches River —Cont’d. Miles. Feet. Feet. | | Feet. | Feet | Feet. 
Beaumont, Tex............ 0, 1 2.4 | 30) —0.1 14; 1.1) 25 
Trinity River. 
Dallas, Tex...............- 330 25 27.2 27 | 1.8 10-12) 7.7) Bd 
Riverside, Tex............ 100 40 9.9 0.9 17,19; 27) 90 
Liberty, Tex .............. 2 2 8 1) 45 4 60 63 
razos 
Kopperl, Tex 369 21 2.6) 27-29) —1.5) 2% 41 
5.1 | 29 2.0 | 25); 31 
Hempstead, Tex .......... 215 40 1.7 31 —1.7 19-28 —1.1 | 3.4 
Booth, Tex ...............- 76 39 3.5 1-3 1.6 28-31 2.5) 1.9 
Colorado River. 
Rallinger, Tex............. 1,2,17 1.0 3-16,1831 1.0 02 
Austin, 214 18 15,16 13) 1.0 


Frozen entire month. 4Frozen for 22 days. 


1 Frozen for 28 days. 
"Frozen for 4 days. * 


Frozen for 18 days. 
HAWATIAN CLIMATOLOGICAL DATA. 
By R. C. Lypecker, Territorial Meteorologist. 
Rainfall data for March, 1904. 


*Frozen for 24 peg ty 
‘rozen for ays. 


a 
Stations. 3 Stations. 
HAWAIL | MAUI—Continued. Feet. Inches. 
HILO, and ne. 180 8.91 
| 0.90 | Haleakala Ranch............. 000 9. 20 
Kaumana ...........- 10 6. 78 
1, 38 OAHU. 
3.22 | Punahou (W. B.), sw........ | 47) 7.30 
3.80 Kulaokahua(Castile), sw..... 6. 28 
cs 5.83 | Makiki Reservoir ........... 120 4. 36 
Laupahoehoe 10.85 U.S. Naval Station, sw...... 6 6, 57 
GO Kapiolani Park, sw.......... 10 5. 46 
HAMAKUA, ne. 175 6.61 
2.97 Manoa(Woodlawn Dairy),c.| 285 6.90 
2.07 Manoa (Rhodes Gardens) .. 360 8.04 
Honokaa (Mill).............. 425 4.47 School street (Bishop), sw... ........ 
Honokaa ( Meinicke)......... 1, 100 5.86 || Kamehameha School........|.............. 
Kukuihaele 700 4.14 Kalihi-Uka, sw......... 
KOHALA, Nuuanu (W. W. Hall), sw... 
Awini Ranch 1,100 8.78 Nuuanu (Wyllie street)..... 
450 |........ Nuuanu (Elec. Station), sw.. 
sees | 200 3.16 Nuuanu (Luakaha), c....... 
Kohala (Mission) ............ 4.14 U.S. Experiment Station... . 
oe 4 47 || (Mahuima) 
Puakea Ranch .............-- 4.18 Tantalus Heights(Frear).... 
Puuhue Ranch............... 1,847 5.16 | Waimanalo, ne......... 
2,720 3.60 | Maunawili, ne............... 
KONA, W. | 
, 580 6.23 | Ewa Plantation,s............ 
Puuwaawaa Ranch........... 2, 700 6.30 | Pacific Heights..............).. 
KAU, 8@. | Lihue (Grove Farm), e...... 
Kahuku Ranch............... 1,680 |........ | Lihue (Molokoa), e.......... 
4.44 Lihue (Kukaua),e........... 
5.61 Lihue ( Kilohana 
dus 
4.69 | Kilauea (Plantation), ne.... 
Olaa, Mountain View (Russel) | $2 6. 33 
600 3.13 | (Residence). .....| 850 5. 50 
MAUL | Lawai (Gov. Roadj.......... | 450 7.14 
Waiopae Ranch .............. 9.80 Lawai,e... 800 5. 57 
Kula (Erehwon), o 9.68 | U.S. Magnetic Station .......'...... 25, 29 
Kula (Waiakoa), n.. 10.65 Honokaa.......... 16.71 


Nore.—The letters eT er ee the exposure of the station relative to the winds, 
GENERAL SUMMARY FOR MARCH, 1904. 

The record for the month, as a whole, was unique in the 

annals of the Weather Bureau. Light southerly winds and 
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TABLE VII.— Heights of rivers referred to zeros of gages.—Continued. 


| 
| 


8 Frozen for 23 days. 
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a | = 
=¢ Highest water. Lowest water. rr 
3s ise 
= Height. Date. Height. Date. > 
Colorado River—Cont’d. Miles. Feet. Feet. Feet. Feet. Feet. 
Columbus, Tex............ 00 56) 1.5 
Red River of the North. 
Moorhead, Minn.* ........ 418 26 10.9 31 8.7 2 2.2 
Columbia River 
Umatilla, Oreg............. 270 25 9.7 ll 3.5 5 «6.1 6.2 
The Dalles, Oreg........... 166 40 15.7 11 6.0 5 99 9.7 
Willamette River. 
Albany, Oreg. ............. 118 20 21.0 10 9.5 27,28 13.4) 11.5 
Portland, Oreg............ 12 15 15.5 11 7.7 28 «11.6 7.8 
Sacramento River. 
265 23 26.3 10 10.4 27 («17.8 15.9 
Sacramento, Cal............ 64 25 26.5 22 21.8 10 24.2 4.5 


*Frozen for 21 days. %14 days only. 


5Frozen for 8 days. ®16 days only. 117 days only. 
1% Frozen for 3 days. 


429 days only. Gage broken. 


Meteorological Observations at Honolulu, March, 1904. 


The station is at 21° 18’ north, 157° 50’ west. Itisthe Hawaiian Weather Bureau station 
Punahou. (See fig. 2, No. 1, in the MontHity Review for July, 1902, page 365.) 

Hawaiian standard time is 10° 30@ slow of Greenwich time. Honolulu local mean time 
is 10° 31™ slow of Greenwich 

The pressure is corrected for temperature and reduced to sea level, and the gravity cor- 
rection, —0.06, has been applied. 

The average direction and force of the wind and the average cloudiness for the whole day 
are given unless they have varied more than usual, in which case the extremes are given. 
The scale of wind force is 0 to 12, or Beaufort scale. Two directions of wind, or values of wind 
force, or amounts of cloudiness, connected by a dash, indicate change from one to the other. 

Rainfall for twenty-four hours is measured at 9 a. m. local, or 7:31 p. m., Greenwich time. 

The rain gage, 8 inches in diameter, is 1 foot above ground. Thermometer, 9 feet above 
ground. Ground is 43 feet and the barometer 50 feet above sea level. 


During twenty-four hours preceding 1 p.m. Greenwich 
- time, or 2:30 a. m. Honolulu time. = 
é 
cane Means. Wind. pressures, == 
t t 
66 O.507 7 66.5 85 sw. 0 10 29.95 29.86 0.01 
68 65 77 65 63.5 78 w-sw 0 410 29.95 29.79 042 
73 69.5 57 67 65.5 89 nne 0 6-10 29.96 2.80 T. 
73 70 78 66 68.5 82 0-1 8&5 29.90 29.84 6.55 
73 70 79 66 | 70.0 83 sw, 1-0 105 29.95 29.81 0.18 
71 70 75 70 69.3 89 8. 0 10-8 29.99 29.835 6.28 
70 67 78 | 70 715 83 swes, 0 8 30.04 29.95 0.40 
71 69 79 | 67 79 W-ne-s 0-1 5-7) 30.03 | 29.95 T. 
68 67 78 68 68.7 86 8. 1-0 5-10 29.98 29.90 T. 
66 a 80 68 7.0 85 8. 0 5 30.00 29.91 . 01 
70 685980 66 G43 77) s. 0 5 30.00 29.91 T. 
68 67.5474 65 67.7 91 se. 0 8 29.99 29.90 0,03 
68 67.5 7 66 67.3) 89 Se. 10 10-6 29.93 29.85 1.25 
65 O4 76 66 64.7 82 8. 0 10 29.91 223.83 0.20 
| 67 66 72 | 65 | 64.0'92 0 10-7 29.86 29.81 1.41 
69 68 78 65 67.0, 88 s-sw 0 10-5 29.87 29.78 0.22 
70 67.5977 | 66 €8,.5) 87 1-0 10-3 29.86 29.78 0.24 
73 71 78 69 67.0, 83 sw. 1-0 6 29.90 29.83 6.14 
73 71.5479 70 70. 3) 86 0 10-4 29.94 29.85 0.03 
70 67 79 72 70.7 88 8. 0 104 30.08 29.94 0.01 
69 67 79 67 67.5 8&3 ne.-s 0 5-10 30.05 29.96 0.01 
6s 67 78 68 65.5 78 ne. 0 10-7 30.01 29.91 6.01 
66 62.5179 | 68 66.0 82 ne.-sWw. 1-0, 4-10 29.95 29.85 0.00 
65 64.5769 63 61.7 9% ne.-nw. 3-0 10 30.00 29.89 0.65 
59 56 76 63 61.3 83 sw.-w. 1) 50 29.93 29.85 O80 
62 60 75 57 54.7 69 w.-nw. 1-0 5-0 29.94 | 29.85 0.00 
61 59 74 | 58 57.7) 74 ne. 1-0 4 29.93 29.85 0.00 
62 60 7 60 58.7 75 sw. 1) 0-7 29.96 29.86 06.00 
79 «62 61.5 75 sw. 0 O8 30.00 29.93 0.00 
71 69 74 68 68.3 91 ne. 0 3-10 30.06 29.96 0.02 
68 67 80 669) «666.5 83 sw. 0 7-10 30.00 29.92 v.43 
Means 29.910 68.1 66.2 977.0 66.2 65.7 83.5.......... 0.24 6.7 29.964 29, 869 
Depar- | 
| | 


; Mean temperature for the month of March, 1904, (6 4 2+ 9)+ 3=71.2°; normal is 70.7°. 
Mean pressure for the month of March, 1904, (94-3) + 2= 29.921; normal is 30.010. 

* This pressure is as recorded at 1 p. m., Greenwich time. + These temperatures are ob- 
served at 6 a. m., local, or 4:31 p. m., Greenwich time. {These values are the means of 
(64+94+2+4+9)+4. 2 Beaufort scale. | 11.8. 

Maximum thermometer set at 9 p. m. and minimum at 2 p. m., local time. 
calms predominated, while the trades were conspicuous by 
their absence, and though there were light airs from that quar- 
ter during a portion of six days, they could by no means be 
designated as trade winds. The consecutive number of days 
of southerly winds was the greatest on record, while the wind 


force was the lightest, probably the lightest known here, the 


| 


range. 


- 
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average for the month being but 0.26, Beaufort scale. As 
shown by the records of this office the average force of the 
March winds is 3.2. 

The mean pressure for the month, 29.921, was .089 below 
the normal, a departure only exceeded once before ( February, 
1902, —.121) in the history of the Weather Bureau. 

The rainfall was considerably in excess of the normal on all 
the islands with the exception of Hawaii, where, with the ex- 
ception of the Kona district, the precipitation was much less 
than normal. This was also the case at the stations in the 
Honolulu and Nuuanu districts on Oahu above the 100-foot 
elevation. In these districts the heavy rains fell at the sta- 
tions below this altitude, while at the stations above the down- 
fall was less than normal. 

As a result of the conditions above mentioned the relative 
humidity, dew-point, and cloudiness were all greatly in excess 
of their respective normals. 

The artesian well water showed the effects of the heavy rains 
of February, and rose to 35.85 feet above mean sea level. 
These are the highest figures reached since this series of ob- 
servations was taken up in March, 1899, and the end of April 
will doubtless show a much higher level. When the level of 
this water was first ascertained in 1882, it stood at 42 feet 
above mean sea level. 

Honolulu.—Temperature mean for the month, 71.2°; nor- 
mal, 70.7°; average daily maximum, 77.0°; average daily mini- 
mum, 66.2°; mean daily range, 10.8°; greatest daily range, 18° 
(25th); least daily range, 5° (5th); highest temperature, 80° 
(9th, 10th, and 30th); lowest temperature, 57° (25th). 

Barometer average, 29.921; normal, 30.010; highest, 30.06 
(29th); lowest, 29.78 (15th and 16th); greatest 24-hour change, 
that is from any given hour of one day to the same hour on the 
next, .10 (3 p.m. 18th to 3 p. m. 19th); lows passed this point 
Ist to 4th, 12th to 18th, and 24th to 27th, inclusive; highs, 
19th, 20th, and 29th. 

Relative humidity average, 83.5 per cent; normal, 71.7 per 
cent; mean dew-point, 65.7°; normal, 61.5°; mean absolute 
moisture, 6.96 grains per cubic foot; normal, 6.05 grains. 

Rainfall, 7.30 inches; normal, 3.76 inches; greatest rainfall 
in twenty-four hours 1.41 inches (14th); rain record days, 22; 
normal, 18. 

The artesian well water level rose from 34.80 to 35.85 feet 
above mean sea level. March 31, 1903, it stood at 34.85. The 
average daily mean sea level for the month was 9.77, the as- 
sumed annual mean being 10 feet above datum. For March 
1903, it was 9.59. 
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Trade wind days, none; normal, 18; average force of wind, 
Beaufort scale and during daylight only, 0.26; average cloudi- 
ness, tenths of sky, 6.7; normal, 4.6. 

Approximate percentages of district rainfall as compared 
with normal: Hawaii, Hilo district, 12 per cent; Hamakua, 
37; Kohaia, 56; Waimea, 70; Kona, 162; Kau, 90; Puna, 27; 
island of Maui, 198; Oahu, Honolulu district, below 100 feet 
elevation, 189; above, 55; Nuuanu, below 100 feet elevation, 
181; above, 82; Koolau, 254; Ewa, 356; Kauai, Lihue district, 
228; Hanalei, 167; Waimea, 276. 

The heaviest monthly rainfall was at Maunawili, Oahu, 19.97 
inches. The heaviest 24-hour rainfalls were at Awini Ranch, 
Hawaii, 5.46 inches, 23d and Kipahulu, Maui, 4.43, same date. 


Temperature table for March, 1904. 


| 
— Eleva- | Mean | Mean | Cor. | High- | Low- 
Stations. | tion. | max. | min. | av’ ge. est. est. 
} 
| | 
| Feet | ° ° 

40 $4.2 64.9 | 73.9 | 89 62 
100, 78.8 67.7 | 72.6 | 83 66 
521 80.0 67.1 | 72.9 86 63 
2, 730 74.9 57.2 | 65.4 | 80 52 
coke 2,700 74.5 58.1 65.6 81 50 
ws 10; 79.0) 71.5) 75.1) 85 66 
50 | 76.7) 66.0, 70.6 | 80 56 
60; 76.3) 63.7) 69.3) 80 | 54 
United States Experiment Station .... 350 781) 66.5) 71.7 82 | 59 

| | 


| 


Kohala, dew-point, 65.0°; relative humidity, 77.9 per cent. 

Ewa Mill, dew-point, 63.0°; relative humidity, 79.0 per cent; 
barometer average, 29.88. . 

Honolulu—Dew ten mornings; lightning to southward on 
the evenings of the 12th and 15th; electric storms, 17th aud 
19th; thunder, 29th at 8:45 a. m. 

Reported from other stations: Hawaii, Kapoho, southerly 
winds all the month. Pepeekeo, large meteor March 8, at 11:45 
p- m., moving from west to east; more or less snow on moun- 
tains all the month; very dry and streams running low; thun- 
der 14th and lightning 15th; 18th, distant lightning all night; 
thunder 28th; large halo round the sun 21st at 12m., and 29th 
at ll a. m.; dew nine mornings; heavy surf 23d and 26th; wind 
force, 2.4; cloudiness, 5.7. Kohala, earthquake 29th at 11:45 
a. m., and 30th at 12:15 p. m. Waimea, earthquake 29th; 
calms and light westerly winds predominated. Hilo, clear 
weather throughout the month excepting the 24th and 
25th. 


| 
| 
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COSTA RICAN CLIMATOLOGICAL DATA. 
Communicated by Mr. H. Prrtrer, Director, Physico-Geographic Institute. 


TABLE 1.—Hourly observations at the , San José de Costa Rica, 
during March, 1904. 


| Relative 
Pressure. Temperature. | humidity | Rainfall. 
| 
Hour 
713 
Zz Sin 6 
Inches, | Inches,| °F. | °F, | | | Ine. | Hira, 
26.16) 26.15) 60.9) 61.5) 85 T. | | 067 
26.14/ 26.14) 682.3) 61.8) 86) 83 T. | T. 0. 33 
26.12; 26.12) 50.7/ 61.3/ 86| 84/...... 
26. 11 | 26. 11 | 59.4; 61.0| 84). 

26.15 216) 628) 64.0) 7 
26.15 | 26.15 end 77.8 | «| 0.02 )...... 
2p.m 26.13/ 2.41) 77) 49) 0.66 
3p. m . 26.10 77.3| 77.6) 652) 53/0.09/ 0.04) 2.00 
4p. m 26.08; 741) 75.4| 61) 59/0.02/ 1.34 
5p. m 2.09; 70.7 69.4 63 6410.55 0.07 216 
6p. m 26.10) 681) 7 71 0.04 0.05) 1.00 
7p. m 2.11) 66.1 66.7) 8 77 O18 O11 216 
8p. m 26.13| 646) 65.3 82) 7910.27 0.04 2.83 
9p. m 26.15| 63.7) 64.7) 82) 80 015/004) 2.50 
10 p. m 26. 16 63. 3 | 63.6 82) 82/0.41/0.06 3.50 
11 p.m 26.17/ 622 82 0.29 0.01) 3.50 
Mido 26, 16 and 62.8) 820.06 0.02) 1.50 

| | 

Minimum .......... | 26. 04 | 25. 98 ms 
Maximum .......... | 26.22 sated 907] 100 

| | | 


Remarks.—At San José the barometer is 3,835 feet above sea level. Readings are 
corrected for gravity, temperature, and instrumental error. The a readings for 
ressure, and wet and dry bulb thermometers, are obtained by means of Richard register- 
ng instruments, checked by direct observations every three hours from 7 a. m. to 10 p. m. 
The thermometers are 5 feet above ground and are corrected for instrumental errors. 
The total hourly rainfall is as given by Hottinger’s self-register, checked onceaday. Under 
maximum, the greatest hourly rainfall for the month is given. The standard rain gage is 
5 feet above ground. Since January 1, 1902, observations at San José have been made 
on seventy-fifth meridian time, which is 0 hours, 36 minutes, 13.3 seconds in advance of 
San José local time. The normals for pressure, temperature, and relative humidity have 
been adjusted to this time; the normal for rainfall in Table 1 and the sunshine observa- 
tions and norma! in Table 2 refer to local time. At Port Limon the hours of direct obser- 
vation areSa. m.,2and 8 p. m.,San José local time; the barometer is 14 feet above sea 
level. The means for temperature and relative humidity in Table 4 are obtained from two- 
hourly readings given by a Richard self-registering thermometer. 


TABLE 2.—San José, March, 1904. 


Sunshine. Cloudiness. Temperature of the soil at depth of— 


33 8 3 
Hours.| Hours.| oF | OF | OF | oF. | 
15.64 | 13.32 29 730) 733) 70.8) 
1 28.29 23.34 399) 71.0 
1 27.79 | 22.65 |........ 
25.96 | 22.09 58 74.3| 736 73.1 | 71.0 | 
16.05 | 18.47 62, 70.7 
9.90 | 1B. TB |... 
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TABLE 3.— Rainfall at stations in Costa Rica, March, 1904. 


$ | Observed, 1904. Averages. 
© 
| | 45) 23) | 28 
es 
= 3 3 
= < Zz Zz < Zz 
Feet. Inches | Inches. | 
Sipurio (Talamanca) ................... 197 6.18 12) 6.12) il 
10 4.53 13 6 8. 66 12 
cx 197 0. 08 3 6 9. 76 9 
Cariblanco (Sarapiqui) ................. 6 6.46 14 
528 2.17 6 4. 88 10 
Las Lomas 873 1, 26 9 4 5, 87 ll 
Peralta... 1,089 3.19 15 6| 7.13 12 
Turrialba. 9 3.50 11 
4, 0. 08 2 3 0.94 b- 
4, 386 1,18 10 3 8.15 11 
4: 2.48 7 15 0. 59 3 
San Francisco Guadalupe ............... 3, 894 2.05 9 8 0. 67 2 
3, 806 2.16 10 15 0. 59 2 
3, 740 2. 48 8 0.7 3 
2, 5 17. 40 2.01 3 
San Isidro Alajuela....................- 4,416 5.94 11 3 4. 88 9 


CLIMATOLOGICAL DATA FOR JAMAICA. 


Through the kindness of Mr. H. H. Cousins, chemist to the 
government of Jamaica and now in charge of the meteorological 
service of that island, we have received the following table in 
advance of the regular monthly weather report for Jamaica: 


Comparative table of rainfall for March, 1904. 
[Based upon the average stations only.] 
| 


Rainfall. 
Relative Number of 
Divisions. | area. | stations. 
| 1904 Average 

Per cent. Inches. Inches 
Northeastern division .. suseeuaa 25 21 6.07 3.74 
Northern division .... jie 22 49 3.18 2.24 
West-central division ................... 26 22 11, 37 4,21 
ee 27 81 6.74 2.40 
100 123 6. 68 3.14 


The rainfall for March was, therefore, twice as much as 
the average for the whole island; the greatest fall, 23.80 inches, 
occurred at Pepper, and the least, 0.22 inch, at Port Royal, 
N. Hospital, both in the southern division. 


af at High Aranc Marnrh 


| | 


= 


a4) 


7 


ms 


Augy 


0 


4 


IN 


ere 


mae 


4 — 


\* RS) | | 
| — ul 


to 


1 


*9 


c 


= 


or 
we 


se os 


= : | > 
| | | A 
\ \ ne.) 


7 


+ 


, 
| 
| oh | | 
| Tt | aft 


woot 


- 


~ 


ty 


OOP 
° 
ae 
. 


4 
~ 
i ~ =, 


A, ia % \ ‘ \ 3 
9 3 | pill | 


; 


| 


\ q 


f . 


— 


} 


vIe 


4 


| 


“Mil » 


— m 


“POGI “3003 OOO‘OT 


= : 


\ - 


oL 


— 


~ = 
“ 
\ 
a 
4 \ 


| 


m 


TOW 


ELD 


4 


— 


. ‘ | of 4 


‘POGI “3003 OOGE 78 pus srBqosy TIA 


oo 
oor 
. 
une 
. 


“yey aey 


vet 


ie \q | | | 
| | 


g 0662 
9 
\ 
JP 


ACE 


58 000F  0662,001 


| 
| 
| 
| 


3 1 

Par 

Pl CT TN 
| | in. | 

g 

x | \ 

| 
ts 
& 
rd | = } 


= i 
i 
\ = \ j 
\ / \ 
\ 
1 — } ‘ +h 
= - 4 fe, 
"POGI ‘Gore 
— 


